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POPULAE   SCIENCE   EEYIEW. 


DfSECTS  INJUEIOUS  TO  THE  TURNIP  CEOPS- 
EY   EEY.   W,   HOUGHTON,  >LA,,  PXS. 


"TXTHAT  thou  owest,  O  Home,  to  tlie  Neroes/*  says 
Tf  Horace^  in  one  of  tlie  most  sublime  of  Hs  Odes, 
"ihe  Biver  Metaunis  and  vanquished  Hasdrubal  aro  wit- 
leases ;  '*  and  he  bad  good  reason  for  saying  so,  for  the 
of  Claudius  Nero  over  Hannibars  troops  was  a 
iTe  one*  The  tide  of  conquest  was  turned;  and  when 
le  great  Carthag^inian  General  sow  the  decapitated  head  of  his 
tittfortunate  brother  tkrown  into  his  camp^  he  was  compelled  to 
nclaim,  *^  jhjnostH}  foriimmiL  Cajihrujutin" — "I  acknowledge 
the  fate  of  Carthage*"  We  may  borrow  the  above-named  worda 
of  the  bard  of  V  enusiun]^  and  say,  **  What  thou  owest,  O 
Agriculturist,  to  the  turnip  crops,  the  whole  science  of  farm- 
ing, and  the  cattle,  attf  *  on  a  thousand  hills/  but  in  a  thousand 
stalls,  bear  witness*"  For  what  should  we  do  without  tumins  f 
What  IB  the  main  support  of  our  stalled  oxen  during  the 
winter  months?  We  may  certainly  use  oil -cake  and  other 
iiittcning  substances  with  great  advantage ;  but  still  we  must 
We  our  turnips,  whose  succulent  nature  is  necessary  to 
coimteract  the  too  stimulatin;^  and  heating  effects  of  od-cake, 
!>arlej  meal,  and  other  such  like  food.  "  Without  the  turnip/* 
i  writer  in  Morton's  ^^  Cyclopaedia  of  Agriculture  "  remarks, 
*' rotations  of  crops  would  have  been  still  limited  to  weedy 
Cora  and  foul  pastures,  the  production  of  butcher's  meat 
Would  have  depended  on  pasturage,  and  consequently  the 
great  mass  of  the  population  must  still  have  been  condemned 
to  a  farinaceous  diet  or  salted  rations  in  winter.  Under  such 
circumstances  it  is  easy  to  conjecture  what  must  have  been 
the  result.  The  cultivation  of  the  potato  would  have  in- 
CTpased  to  such  an  extent,  that  the  whole  of  Britain  must 
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now  have  been  what  Ireland  lately  was/'  Without  acknow- 
ledging as  an  undoubted  seqnitur  the  above  conclusion,  we 
must  all  agree  that  the  turnip  has  played,  and  will  continue  to 
play,  a  very  important  part  in  British  agriculture;  and  his 
name  is  worthy  to  descend  to  posterity  who  first  introduced 
to  British  field  cultivation  the  variety  of  the  Brassica  cam^ 
jpestri^,  which  we  believe  to  be  the  origin  of  our  Swedish 
turnip.* 

Probably  there  is  no  plant  which  has  more  enemies  in  the 
insect  form  than  the  turnip.  The  late  lamented  John  Curtis, 
whose  entomological  knowledge  is  widely  known,  and  greatly 
appreciated,  enumerates  nearly  forty  species  of  insects,  besides 
scolopendrse,  slugs  and  snails,  which,  in  a  greater  or  less  degree, 
at  certain  times  are  found  to  injure  the  turnip  crops.  The 
ants  run  off  with  the  seed  as  soon  as  it  is  sown ;  that  which  is 
spared  by  the  ants  is  attacked  the  moment  the  tender  leaves 
appear  above  the  surface  by  one  of  the  most  formidable, 
albeit  diminutive,  enemies  of  all — namely,  the  little  flea- 
beetle,  popularly  known  throughout  England  as  "the  fly.'* 
Should  the  crop  weather  this  storm,  another  blasting  influence 
occasionally  attacks  it,  in  the  shape  of  the  '^  nigger ''  cater- 
pillars of  the  turnip  saw-fly  (Athalki  8pin<Jirum),  and  the  larv» 
of  the  white  butterflies;  these  soon  make  skeletons  of  the 
leaves,  and  defile  them  by  their  excrements.  Beneath  the 
cuticles  of  the  leaves  the  larvae  of  difierent  kinds  of  two- 
winged  flies  excavate  their  winding  tunnels ;  other  dipterous 
larvae  riddle  the  turnip  bulbs  with  innumerable  mines,  while 
the  smother-fly,  in  two  or  three  of  its  species  {Aphis),  entirely 
destroys  the  leaves.  Fat  grubs — ^bad  luck  to  them  ! — ^the 
larvffi  of  certain  moths,  bite  off  the  young  root,  and  sever  it 
from  the  green  portion ;  wireworms,— i.e.,  the  larvae  of  various 
click  beetles  (ElateindoG)  (all  vermiform  creeping  things  of  the 
earth  are  wireworms  in  the  farmer's  zoology  1),  centipedes, 
and  weevil  beetles  must  be  added  to  the  long  catalogue  of 
turnip  enemies. 

When  we  reflect  on  this  formidable  list  of  destructive 
agents  in  the  form  of  insects,  and  add  to  it  various  fungi, 
which  live  parasitically  upon  the  leaves  (such  as  Peroiwspora 
parasitica,  a  species  allied  to  the  potato  mould,  and  a  kind  of 
O'idium  lErijsiphe] ,  which  covers  the  leaves  with  its  innumerable 
interlacements,  looking  like  delicate  threads  of  frosted  silver 
under  the  microscope),  it  would  seem  almost  to  be  a  matter  of 

*  Some  writers  suppose  that  the  Swede  is  the  hybrid  with  tumip  and 
rape.  Professor  Buckman  ("  How  to  Grow  Good  Roots,"  p.  15)  says  this  is 
doubtless  the  origin.  Has  the  point,  however,  I  would  ask,  ever  been  aatia- 
fisbctonly  established  ? 
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woniler   that  tamips  ever  come   to  perfection   at  all  in  this 

coontrj.  But  the  especial  object  of  this  paper  is  to  bring 
\  before  the  reader's  notice  gorao  account  of  the  insects  which 
IhftTe  bean  the  cause  of  the  complete  failure  of  tho  turmp 
Icropa  in  Shi'op shire  duriu^  the  year  1865*  Look  whero 
I  jon  will,  the  crops  are  in  manj  instances  utterly  destroyed; 
I  in  others  so  deteriorated  in  quality,  ub  to  render  them,  com- 
*  |iar»tivL*1y  speaking,  valueless^  if  not^  it  is  to  be  feared,  abso- 
)  lately  injurioua  as  an  article  of  food.  To  the  ordinary 
t  observer,  no  doubt,  the  bulbs  {I  am  speaking  of  the  Swedes), 
t  though  small,  appear  sound  externally ;  but  only  let  us  cut 
"  iato  the  roc*!;,  and  five  out  of  six  f^pecimens  we  shall  find  to 
i  hold  numi^TOUS  little  maggots.  These  I  fihall  speak  of  by 
I  and  by. 

The  firet  serious  damage  from  insoeta  is  cansed  by  the 
"  fly/'  a  small  beetle  about  the  si^e  of  a  flea,  and  which,  like 
thmt  irritating  little  brute,  is  possessed  of  wonderful  leaping 
powers.  The  muscles  of  the  last  pair  of  legs  are  enormoasly 
deTelo(>ed ;  by  means  of  those  the  insect  is  able  to  take 
its  tremendous  jumps.     The   iuaect  in  question  is  not  a  fly 

P>erly  so-called,  but  a  beetle  ;  and  were  we  not  guided  by 
old  proverb,  that  "handsome  is  that  handsome  does,^*  I 
Have  no  dotibt  we  should  be  inclined  to  allow  him  a  claim  to 
l*eauty.  The  elytra  are  greenish  black,  with  a  distinct  broad 
loBgitudinai  Hue  or  band  of  yellow  down  e^-ch ;  tJie  body  is 
black,  snt^nuae  and  legs  testaceous*  The  name  of  this  insect 
is  Htiltlra  ncniornut,  ie.^  the  "  Leaper  of  the  Groves,^'  the 
Bpecifie  name  having  reference  to  the  localities  frequented  by 
the  animal  before  turnips  were  as  common  as  they  are  now^ 
Tha  injury  tho  countless  hosts  of  these  little  beetles  do  to  tho 
turnips,  just  as  they  show  their  tw^o  cotyledonous  leaves  abovo 
the  gronnd,  is  too  well  known  to  need  repetition :  with  their 
Aarp  mandibles  they  bito  through  the  succulent  leaves  and 
riddle  them  through  and  through.  It  is  tho  perfect  insect  or 
inutgo  aloue  that  does  this  damage.  It  w^as  long  before 
aaturalists  became  acquainted  w^ith  the  economy  of  Half  tea 
nmmrum;  Tarious  theories  were  promulgated,  and  most  of 
UhMn  were  false.  It  was  supposed  that  the  minute  white  spots 
^P^innany  seen  upon  the  soeds  were  tho  eggs  of  the  beetle : 
wtf  V  turnip-seed  steeped  in  briny  and  other  solutions 

wa-  J  the  Loudon  seed-shops  in  order  to  ensure  a  crop. 

This  may  seem  strange  to  us  w^ho  refer  every  minute  organism 
to  the  revelations  of  the  microscope^  which  will  tell  ns  at  once 
whether  our  preconceived  theories  be  true.  Tho  whole  his- 
tOTf  of  this  little  pest^  however,  has  been  made  known  by  tho 
oircful  investigations  of  Mr.  Le  Keux;  and  though,  now  that 
we  have  become  acquainted  with  the  habits  of  the  turnip  By, 
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we  are  still  unable  to  supply  a  remedy  against  its  attacks,  yet 
it  is  obvious  that  every  attempt  to  provide  against  the  ravages 
of  any  insect  is  little  likely  to  prove  efficacious  until  the 
economy  of  that  insect  is  made  known.  We  must  first  be 
sure  of  the  disease  before  we  can,  apply  the  remedy.  And 
here  let  me  remark  that  this  department  of  Agricultural 
Science  is  eminently  indebted  to  the  late  Mr.  John  Curtis, 
who  has  studied  through  a  long  period  of  years  the  habits 
and  life-history  of  a  vast  number  of  insects  injurious  to  our 
field  crops.  The  results  of  these  valuable  investigations  have 
been  published  in  the  "  Transactions  of  the  Entomological 
Society"  and  the  "Quarterly  Journal  of  Agriculture/'  and 
conveniently  methodized  in  his  beautiful  work  on  "  Farm 
Insects/'  published  by  Blackie  &  Sons  in  1860.  To  what 
Mr.  Curtis  has  written  on  the  subject  of  insects  injurious  to  our 
turnip  crops,  I  have  on  the  present  occasion  nothing  new  to 
record,  but  the  naturalist  takes  delight  in  verifying  by  personal 
observation  the  investigation  of  his  predecessors. 

To  the  unobserving,  the  apparently  sudden  appearance  of 
myriads  of  insects  is  unaccountable ;  hence  people  sometimes 
call  in  the  direct  agency  of  the  east  wind,  and  attribute  to 
that  much-abused  quarter  the  power  to  engender,  by  some 
mysterious  influence,  whole  hosts  of  countless  myriads  of 
flies.  This  is  termed  a  hliglity — a  term  which  expresses  in 
vague  language  nothing  clearly  intelligible,  so  far  as  relates  to 
the  direct  cause  of  the  mischief  that  ensues.  Now  the 
Haliica  nemontm  is  probably  known  to,  and  seen  by,  farmers 
only  at  the  time  when  the  turnips  are  putting  forth  their 
smooth  leaves.  He  has  not  noticed  them  at  other  seasons  of 
the  year,  and  wonders  where  in  the  world  they  could  all 
have  come  from  so  suddenly,  with  destruction  on  their  wings. 
But  the  naturalist  notices  them  even  as  late  as  November, 
sitting  with  hind  legs  bent  under  their  bodies  ready  for  a 
spring,  upon  the  leaves  of  the  plants.  He  notices,  too,  the 
various  holes  made  in  the  fully-developed  leaf,  and  witnesses 
the  little  enemy  busy  at  work,  in  the  very  act  of  making 
them.  But  we  must  tell  the  short  history  of  their  lives  in 
a  few  words.  The  sexes  pair  from  April  to  September. 
According  to  the  investigations  of  Mr.  Le  Keux,  the  eggs, 
which  are  laid  about  one  each  day,  are  deposited  on  the  under 
side  of  the  rough  leaves  of  the  turnips.  They  are  hatched  in 
ten  days,  when  a  small  maggot,  of  a  yellow  colour,  appears. 
He  immediately  begins  to  eat  his  passage  between  the 
cuticles  of  the  leaf,  then  hides  himself  in  the  ground,  and 
changes  in  about  six  days  to  a  chrysabs,  the  perfect  insect 
emerging  in  about  a  fortnight  aftenvards.  This  little  pest  is 
widely  distributed  over  the  whole  country,  and  is  abundant  in 
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Germany,  Sweden,  and  otlier  parts  of  the  Continent*  In  this 
Kumtrj'j  says  Mr.  Curtis,  it  is  probable  that  o^ery  bank  and 
meaiow  harbonrs  them  to  a  ^©ater  or  less  extent.  They  hare 
been  found  on  grass  lands  which  had  not  been  plonghed  f^>r 
many  years^  and  where  there  were  no  turnips  within  half  a 
mile.  The  strength  of  this  little  animal's  jaws  may  be  pro%"ed 
by  the  fact  that  some  specimens  which  Mr,  Curtis  put  in 
%  quill  with  a  cork  stopper^  **  soon  reduced  the  inside  of  the 
cork  stopper  to  powder."  The  beetles  hyfoernate  during  the 
winter,  hiding  in  the  bark  of  trees,  under  stones  and  leaves, 
ready  to  be  called  into  active  life  by  the  first  sunny  days  in  the 
early  part  of  the  year.  Although^  a  a  a  rule,  the  turnips  suffer 
only  from  the  depredations  of  this  insect  while  they  are  in  the 
smooth  cotyledonous  leaves,  yet  instances  are  on  record,  it  is 
eaidj  of  the  autumnal  crops  having  been  destroyed  by  these 
enemies.  Cruciferous  plants  form  the  pnncipal  food  of  the 
tmniip-beetle ;  the  white  turnip  seems  to  be  preferred  to  the 
Swede  ;  charlock  or  kedlock  is  a  very  favourite  diet*  A  farmer 
told  me  the  other  day  that  he  attributed  the  immunity  of  his 
Swedes  from  the  attacks  of  this  insect,  in  18G5,  to  the  presence 
of  a  qnantity  of  charlock  amongst  the  turnips,  the  fly  choosing 
this  latter  plant  in  preference  to  the  tuimip.  Various  recommen- 
dations to  pfet  rid  of  this  scourge  have  from  time  to  time  been 
suggested,  but  for  the  most  part  they  are  unsuccessful.  One 
method  was  to  soak  the  turnip-seed  in  brine,  brimstone,  milk, 
and  other  solutions.  This  plan  is  as  old  as  Columella,  who 
recommends  a  solution  of  soot,  I  may  hero  remnrk  that  the 
turnip-beetle,  either  Tlalfim  nenwrnm  or  other  species  of  the 
genna,  was  known  to  the  Greeks  in  the  time  of  Theophrastus 
under  the  name  of  FsifUf?-  {\f/vXXu)-  The  Roman  agriculturists 
were  well  aware  of  the  injury  this  little  insect  caused  to  plants 
of  the  cabbage  family. 

**  Whoever  will  sow,"  myB  Columella,  "  rapa  and  napm  In  mmmer  muist 
Uke  care  le^t  by  reiison  of  the  drought,  the  flea  (puhjf)  coiusiitrjc  the  tender 
Ie*Te9  jwst  m  tbejooaie  out ;  in  order  to  prerent  thk  let  him  collect  the  dust 
from  the  c^ihn^'s,  or  tbc  soot  that  adheres  to  the  roofs  above  the  fii*^plaee!s, 
Will  rnijc  thjs  with  the  aeed^  i^rinklmg  water  upon  it  the  day  before  mowing, 
ill  oTiJer  that  the  seed,  by  being  steeped,  may  imbibe  the  liquid  ;  the  follow- 
ing ihty  ymi  may  bow.  Certain  imcietit  unthora,  tm  Democritus,  recommend 
ikf  i4*3ed*i  t-ci  be  steeped  in  tbe  juice  of  ibe  lierb  sedmn.f  as  a  remedy  agninst 
the  fttlAckij  of  these  emit  ares,  which  from  experience  I  have  fontid  to  be- 
meM  :  but  because  thia  plant  k  not  readily  procurable,  I  generally  une  soot 
mi  dmu  »nd  have  saved  mj  phints  from  iujuiy.*'— (Columella,  d^  Ik  JStw^*, 
xi,»  iii^  m,  OU) 

Modern  agrictilturiats  hare  mad©  use  of  aoot  and  dnst,  though 
not  exactly  in  the  way  directed  by  the  itoman  writer- 
"We  learn  tlmt  Mn  Bickijou  litis  perfectly  succeeded  in  aitring  his  crop  by  a, 
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werj  sim|^  dresBiiig.  He  took  some  road  dost,  some  soot,  and  a  little  guano, 
and  mixing  these  together,  sowed  them  along  the  rows  in  the  middle  o£ 
the  daj.  In  a  short  time  he  found  that  the  crowd  of  flies  had  altogether 
disappeared.''— ^Cortis's  ''Fann  Insects,"  pi  3L) 

Nets  to  catcli  the  insects^  newlj  painted  or  tarred  boards  to 
be  drawn  over  the  turnips,  fumigation  by  "  burning  stubble 
and  weeds  to  windward  of  the  field,  so  that  the  smoke  drives 
along  the  ground,"  watering  the  plants  with  brine,  are  all 
mentioned  as  remedies  against  the  ravages  of  the  turnip  flj; 
but  although  some  of  these  may  be  efficacious  in  themselves, 
the  practical  application  of  them  on  a  large  scale  renders  them 
for  the  most  part  unavailable.  The  problem  may  be  rather 
solved  by  considering  not  how  we  can  put  the  fly  out  of  the 
reach  of  the  turnip,  but  how  we  can  put  the  turnip  out  of  the 
reach  of  the  fly.  "Rapid  growth  of  the  plant  is  the  best 
security."  The  farmer  must  watch  his  opportunity:  let 
him  have  his  ground  ready  for  the  seed  by  tne  end  of  ApriL 
Should  the  weather  be  showery  let  the  seed  be  put  into  the 
ground,  but  if  there  is  appearance  of  continued  dry  weather, 
let  him  wait. 

The  Tegetation  of  the  seed  mar  be  accelerated  br  sleeping  it  in  water  for 
twenty-foor  hoois,  and  the  surest  war  to  obtain  a  strong  crop  is  to  sow  seed 
of  the  same  i^,  otherwise  the  plants  do  not  come  np  simnltaneonslT,  and  the 
flj  wiU  attadL  and  destroy  the  crop  in  detail ;  for  it  is  ascertained  that  young 
seed  vegetates  quicker  than  old :  this  years  seed  will  therefore  have  the  start 
of  two  or  three  years  old,  by  as  many  weeks.* 

But  we  win  suppose  that  our  turnips  have  survived  the 
attacks  of  the  turnip-beetle,  and  arc  growing  and  looking  well 
for  some  seven  or  eight  weeks ;  but  what  ails  them  once  again 
now,  we  will  suppose,  about  the  end  of  July  ?  The  leaves  look 
sickly ;  in  a  month's  time?  after  this,  the  whole  crop  may  be 
said  to  be  destroyed.  What  is  our  enemy  here  ?  Let  us  pull 
np  a  few  plants  by  the  roots ;  why  they  are  actually  cut  in  two 
just  beneath  the  surface  of  the  soil ;  the  tap  root  remains  in  the 
sofl,  the  broken  stem  and  withered  leaves  alone  we  hold  in  our 
hands.  And  here  we  find  the  enemy  in  the  shape  of  an  ugly 
&t  caterpillar,  though  he  is  not  yet  ftdly  grown.  These  cater- 
pillars vary  slightly  in  colour,  being  generally  of  a  pale^  dirty, 
greyish-green,  with  a  number  of  black  spots  along  the  back. 
The  position  of  these  is  shown  in  PI.  I.  fig.  3  b.  Most  formidable 
enemies  are  these  caterpillars  to  the  turnip  crops.     Here,  in 

*  ^  Farm  Insects,"  p.  26.  How  necessary  it  is  to  sow  n^tr  seed  has  heen 
experimentally  proved  by  Professor  Bockman,  who  has  shown  that  seeds  that 
hare  been  kept  three  years  generally  &il  to  the  extent  of  aboot  3S  per  cent 
^Scknce  and  P^Mrtke  in  Farm  CnhtTatioD,''  No.  1,  p.  38  CHardwicke). 
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StrOf :  '  '        'ley  have  destrojed  three  or  four  consecutire  sow* 
bgs  '  .1  furms  in  tliis  neigh bonrliood,  during  the  sumTner 

ori84ja.  T'iie  oneray  is  the  larva  of  a  very  beautiful  moth,  the 
AftctU  r^rclamattmitHj  or  **  the  heart  and  dart  mothj^'  the  male 
&ad  female  of  whieh  are  figured  in  the  accompaii)nng  plate. 
Tlic  Latin  specific  natue  was  given  to  this  moth  on  account  oi 
liie  tnarkings  on  the  ant-erior  winga,  which  bear  some  faint 
reaemblance  to  the  note  of  exclamation  (!)»  The  Engliah  name 
»  somewhat  more  appropriate,  so  far  as  the  form  of  the  marks  is 
co:ic*?nied  (the  heart  and  dart  being  very  distinct  in  the  wings  of 
tie  male  figure  in  the  drawing),  (fig.  4) ;  but  both  Latin  and 
English  names  are  highly  appropriate,  bo  far  aa  relates  to  the 
dpcadful  damage  these  moths  cause  to  the  turnips*  Is  not  this 
iiyiectf  rightly  coXl^d  excJamationis  ?  for  alas  (!)  for  the  hopes  of 
the  fiinuer  where  it  abounds ;  and  people  fond  of  s}TnboUc  repre- 
seotation  may  discern  in  the  markings  of  the  wings  tlie  farmer's 
Iieart  aboot  to  be  pierced  by  the  dart  of  destruction.  Nor  is  it 
Innitps  alone  that  these  grubs  devastate ;  they  are  very  fond 
cf  U*tl.aces,  as  I  know  to  my  cost,  for  they  destroy  a  great 
mmber  of  plants  in  my  garden  every  year  by  biting  the  rootj 
lad  separating  it  from  the  stem* 

I  caterpillai's  &re  to  be  found  abundantly  in  the  ground 
as  the  middle  of  Kovember;  they  change  to  pup^ 
ia  tb©  winter^  and  appear  as  moths  about  Jnne.  Another 
^lecies,  very  similar  to  the  last,  namely  the  Afjridh^  Ecgetum^ 
m  also  a  destructive  enemy  to  tlie  turnip  crops.  As  to 
means  to  be  employed  to  get  rid  of  this  destructive 
_  [iillar,  I  believe  we  must  depend  upon  the  rooks, 
ttarlings,  peewits,  and  other  birds.  It  is  said  that  soot 
\%  parrirnlarly  obnoxious  to  them,  but  for  field  crops  it 
Wijuld  be  djfficult  to  obtain  it  in  sufficient  qaantity;  in 
parJt'ns,  doubilesSj  soot  may  be  tiaed  to  advantage.  If  a  crop 
Eas  been  destroyed  by  these  caterpillars  in  the  month  of 
Angiisi,  the  prospect  of  securing  a  second  sowing  is  bnt 
sman  ;  for  the  grubs  are  still  in  the  ground ,  and  being  larger 
are  able  to  do  more  mischief.  Perhaps  deep-ploughing,  so  as 
to  bury  the  eiiemy^  might  be  of  sen'ioe ;  but  the  best  friends 
of  the  farmer  are,  undoubtedlyj  the  rooks  and  starlings.  Let 
the  rook  be  as  sacred  to  the  agnculturist  as  the  owl  to 
Athene  and  the  stag  to  Artemis ;  let  rookeries  be  everywhere 
protiicted,  and  the  birds  encouraged;  let  rook-shooting  be 
damned  an  ofieneo  of  the  gravest  kind — those  poor  cawing 
jmmg  oneSj  over  whose  untimely  fate  the  sorrowful  parents, 
whecMUg  round  high  above  the  reach  of  gun-shot,  are  bewailing 
in  audi  pitiable  strains,  are  worthy  of  a  more  honourablo 
treatment  than  io  be  stuffed  in  a  pie !  How  long  will  the 
fiurmeni  Imrt  to  be  told,  that  by  killing  the  rookt  they  am 
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deetroying  their  friends !     Let  them  learn  the  following  easy 
distich^  which  I  improvise  for  the  occasion : — 

Oh  !  £uiDer,  spun  that  bird, 

Toadi  Dot  a  sin^  quill ! 
Tbe  rook  is  thy  true  friend  ; 

Requite  him  DOt  with  ilL 

Instead  of  the  last  verse^  a  little  variety  may  be  introduced 
by  reading : — 

Of  grubs  he  eats  his  filL 

The  choice  of  reading  must  be  lefl  to  the  poetic  taste  of  the 
bucolic  mind. 

The  smother-fly,  or  plant  louse  (Aphis)  must  be  enumerated 
as  a  very  injurious  insect  to  the  turnip  crops.  The  effects  of  its 
destructive  work  throughout  a  large  portion  of  Shropshire,  last 
August  and  September,  were  most  remarkable.  Crops  that 
had  survived  the  turnip-beetle  and  the  caterpillars  of  Agrotis 
scgetum  and  eixlamatiouis,  and  seemed  to  be  thriving,  were 
suddenly  attacked  by  myriads  o{  Aphis,  chiefly  of  the  species 
A,  brassicoi.  In  a  few  days,  that  which  promised  so  well  was 
hopelessly  blighted.  The  leaves  first  curled  and  puckered 
inwards,  thou  withered  and  died ;  and  the  smell  arising  there- 
from completely  tainted  the  air  with  a  peculiarly  offensive 
odour.  Hardly  a  green  turnip-field  was  to  be  seen  for  miles 
around ;  nothing  but  dead  leaves,  which,  in  the  distance,  gave 
to  the  field  rather  the  appearance  of  a  brown  fallow  than  a 
crop  of  turnips. 

As  an  illustration  of  the  desirability  of  cultivating  some 
knowledge  of  Natural  History,  and  especially  the  economy  of 
insects,  1  will  mention  that  two  farmers  in  this  neighbourhood 
imagined  that  the  lady-bird  beetles  {Cocciuella  scptenu-ptinctaia), 
of  which  in  some  fields  I  observed  prodigious  numbers,  were 
the  cause  of  much  of  the  injury,  and  therefore  slew  as  many 
as  they  could.  "WliatP'  I  exclaimed,  "kill  your  friends! 
don't  you  know  that  the  lady-bird,  both  in  its  larval  and  adult 
condition,  is  a  notorious  consumer  of  aphis  flesh?"  Oh,  no^ 
of  course  neither  the  one  nor  the  other  had  ever  heard  of  such 
a  thing.  "  Well,  then,^'  I  said,  "  look  here,  on  this  leaf,''  and 
I  showed  my  friend  the  Uttle  beetle  engaged  in  the  very 
act  of  dining  off  an  aphis. 

The  coccinclla)  arc  unquestionably  very  useful  in  this  way, 
and  it  is  a  great  mistake  to  destroy  them;  but  so  innumerable 
were  the  armies  of  aphides  in  the  autumn  of  1865,  that  their 
TeU*meant  endeavours  to  lessen  the  swarms  were  inappreciable. 
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Of  far  greater  benefit  to  the  agriculturist  than  either  the  lady- 
birdj  or  the  larvie  of  the  Syi^phidae  and  lace- winged  fiies,  is  a 
minute  hjmenopteroos  insect,  about  1  i  lines  long  and  2  lines 
in  ^[panse  of  wing.  Towards  the  middle  of  October,  the 
iamlp-fields  s wanned  with  thia  useful  inaect;  your  clothes 
would  be  quite  covered  with  them ;  of  course,  tlicy  were  not 
distinguished  by  an  ordinary  obsei*ver  from  the  aphis — this  was 
the Ichneunwn  aphuhtm  of  LinnseuSj  the  Aphidius{l*nmtif.t)rnpa' 
of  Curtis,  I  dare  say  some  of  my  readers  have  noticed  on  the 
imder  sides  of  the  leavea  of  almost  any  plant  aflfectcd  by  the 
aphisj  some  dry,  puffed-out  skinSj  generally  of  a  light  brown 
colour.  These  bodies  are  evidently  those  of  an  aphis;  you 
see  his  legs^  head^  and  the  anal  tubes ;  there  can  be  no  mistake 
about  his  aphis  chaiw^er  ;  he  is,  however,  quite  motionless.  By 
a  eareftil  inspection  of  these  occupants  of  your  leaf,  you  will 
notiee  in  some  cases  a  small  round  hole  opening  out  from  the 
back  of  the  bodies  (see  fig,  6)»  Out  of  this  hack  door  the  little 
parasite  has  emerged.  The  Aphidmi^  belongs  to  the  It.*hvni* 
np»md(t^^  and  the  female  had  deposited,  after  the  manner  of  that 
family  of  insects,  an  egg  in  the  soft  body  of  the  Aphi^,  which 
turning  into  a  maggot  lived  on  the  vitals  of  the  plant-louse, 
changed  into  a  nyrapha,  and  then  into  the  perfect  insect.  About 
the  etid  of  October,  the  farmers'  hopes  b  right  enedj  the  cold  and 
nun  had  annihilated  the  '^smother-Hy,"  and  the  turnips,  though 
Email,  showed  sigias  of  vitality,  by  putting  forth  from  the  crown 
a  few  fresh  green  leaves.  Tho  crops  would  grow  now,  it  was 
eupjiosed,  and  though  the  bulbs  would  not  attain  to  any  size, 
it  was  at  least  expected  that  they  would  be  sound.  But,  alas  ! 
as  formidable  au  enemy  as  either  grub  or  smother-fly  was 
stealthily  doing  his  work  of  destruction  nndergrouud.  We 
take  a  turnip  up,  the  upper  part  seems  externally  sound 
enoDgli  I  the  soil  which  attaches  itself  to  tho  root  prevents 
our  seeing  the  injury  I  ara  next  going  to  notice.  Let  us 
bruall  th©  soil  away — and  now  we  see  brown  erosions  and 
portions  of  the  tap  root  quite  rotten;  let  us  slice  away, 
and  we  find  a  whitish  maggot,  about  four  lines  long,  with  a 
pointed  head,  out  of  which  he  pi^otrudes  a  curious  organ 
unnishcd  with  two  black  hooks  (by  means  of  which  he  scrapes 
tunnels  in  the  bulb),  and  a  truncated  tail  end,  having  in  the 
centre  two  projecting  brown  spiracles,  fi*om  which  proceed 
along  the  back  a  pair  of  silvery  tracheoe ;  the  truncated  end 
b  snjTCiiinded  with  about  a  dozen  serratures.  Hardly  a  turnip 
is  free  from  some  of  these  maggots ;  most  of  the  turnips  con- 
tain nnmbers ;  some, — and  these  have  not  put  forth  any  fresh 
leaves, — are    completely  riddled  through   and   through,  and 

r'  e  rv^tten;  tho  decomposition  hag  been  evidently  caused  by 
maggots  (see  fig,  7   a  and  b).     If  we  examine  the  soil 
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near  the  root,  we  find  the  pupae,  brown  Bemi-c^Undricai 
bodies,  showing  throagh  the  hardened  integament  tiie  blade 
hooked  organ  so  prominent  in  the  larva,  and  the  serrated  teetib 
at  the  posterior  extremity  (figs.  12  a  &  6).  lliese  pnpsB  change 
into  two-winged  flies  of  the  genns  Anthomyin  of  Meigen. 
The  species  to  which  this  maggot  belongs  is  the  AniJunnyia 
hrassicce  of  Bonch^.  I  have  papse  now  in  mj  possession,  bat 
have  no  personal  acqnaintance  with  the  perfect  insect.  The 
fignre  in  plate  (fig.  13)  is  copied  firom  Gortis's  ''  Farm 
Insects/'  It  is  the  male  of  a  closely  related  species,  named 
by  Bonche  Anthomyia  radicuniy  whose  larva  is  said  to  be  yeiy 
sunilar  to  the  last  named,  and  to  be,  like  it,  injnrioas  to  the 
turnip  roots.  Of  all  the  numerous  enemies  to  the  turnip  crops, 
I  suspect  that  this,  as  in  1865,  will  prove  itself  the  most  to  be 
dreaded.  The  maggots  boring  their  way  into  the  bulbs  are 
there  as  fixtures  until  they  wish  to  assume  the  pupa  form, 
when  they  quit  the  turnip  and  bury  themselves  in  the 
ground. 

A  curious  parasitic  insect,  one  of  the  nsefiil  Jchnkeumonides, 
named  by  Bouch^  Alysia  Manducaior,  lives  as  a  larva  within 
the  bodies  of  the  Anthomyia  pupae,  and  keeps  them  in  check. 
I  am  not  at  present  acquainted  with  it.  The  problem  to 
solve,  in  order  to  prevent  the  fly  from  laying  its  eggs  near  the 
turnips,  is  to  discover  some  preparation  obnoxious  to  the 
insect  and  not  hurtful  to  the  plant,  which  might  be  put  upon 
the  soil.  Lye  of  ashes,  into  which  cabbage  plants  on  b^g 
transplanted  are  dipped,  is  said  to  preserve  them;  but,  as 
Curtis  has  well  remarked,  ''It  often  hi^ipens  that  good 
specifics  which  may  be  successfully  employed  in  the  garden, 
cannot  conveniently  be  extended  to  the  field.''  I  suspect 
that  gas-tar  might  be  used  with  great  advantage. 

The  larva  of  the  Anfhom)jia  hrassicce  has  a  pair  of  curious 
branchise  between  the  second  and  third  segment  of  the 
anterior  extremity.  These  are  connected  with  delicate 
branching  tracheie  (figs.  10  and  11). 

All  the  maggots  which  I  noticed  in  the  turnip  bulbs 
appeared  to  belong  to  the  same  species  of  fly;  but  Mr.  Curtis 
enumerates  two  or  three  other  kinds,  which,  either  in  this 
country  or  on  the  ContrQ^ait,  are  known  to  a^ect  the  crops, 
and  adds,  ''my  own  opinion  is,  that  nothing  can  be  more 
likely  to  encourage  the  maggots  of  the  cabbage  and  turnip 
flies  than  firesh  dung,  in  which  it  seems  they  faixnriate;  and  such 
being  the  case,  by  spreading  it  in  a  raw  stat«,  an  entire  field 
may  at  once  be  inoculated  with  the  disease."  As  far  as  my 
own  experience  goes,  I  have  not  found  the  maggot  that  has 
proved  so  destructive  to  the  bulbs  in  dung,  bat  a  closely 
related  one  I  have  noticed  in  abundance  in  fiurmvard  manure. 
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I  suspect  that  the  aphis  was  not  primarily  the  cause  of  the 
injury  to  the  Swedes,  but  that  its  attacks  were  induced  by 
the  previous  unhealthiness  of  the  plants,  which  had  been 
caused  by  the  maggots  of  the  above-named  fly  akeady  be- 
ginning llieir  excavations. 


EXPLANATION  OF  PLATE. 


Fig.  1.  Section  of  portion  of  turnip  bulb  affected  bj  the  larvse  of  Anthomyia 
bmsnecs, 

„    2.    The  Earth-flea  beetle  (HaUica  nemarum)  magnified. 

„  3.  Larva  of  AgrotU  exdamationis — (a)  nat.  size ;  (b)  portion  of  ditto 
magnified. 

n  4,  5.  Imago  of  above — (4)  male,  (5)  female. 

„  ^  Indumted  aidn  of  Aphis  hrassieoi,  showing  at  the  posterior  ex- 
tremity the  opening  through  which  the  parasite  Aphidius  rapcB 
has  emerged. 

n    7.    Larva  of  Anthomyia  brassiecB — (a)  magnified,  (6)  nat.  size. 

„  &  Portion  of  anterior  extremity  of  ditto,  showing  position  of  hook- 
shaped  organ  and  lateral  branchiie  (magnified). 

^    9.    Side  view  of  hooked  organ  (magnified). 

„  10.  Portion  of  anterior  extremity,  showing  position  of  branchiae  and 
their  connection  with  the  tracheal  vessels  (magnified). 

„  11.    Digitiform  branchia,  more  highly  magnified. 

„  12.    Pupa  of  ArUhomyia — (6)  nat  size,  (a)  magnified. 

„  13.    Perfect  insect  of  Anthomyia  radicum  (map^nified). 

All  the  above  figures  have  been  drawn  for  me  by  my  kind  friend  R.  S. 
Chattoek,  Esq.,  of  Solihull,  from  specimens,  with  tiie  exception  of  figures 
2  and  13,  which  have  been  copied  from  Curtis's  "  Farm  Insects." 
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cor  TEE. 


XTTBEX  a  K-*r  I  li&3  losacmi*  in  F^^rack  of  a  Frendriromaii, 
vf  -vrlio^e  l^x;shft2id  irss  ociz&maaDflr  in  i^  gnnd  docal 
kitchezi  ai  DamKaaidi.  One  of  lie  sons — ie  bcianie  after- 
'•rards  a  "brtve  and  di5!nr.irnisbed  cffiwr — ^r»  a  gT>B«t  crony  of 
mine.,  and  witli  liiTn  1  otVcti  Tiaid  a  -risit  to  lie  said  docal 
kitobffn«  iriici  for  me  iras  iic»i  mercOr  a  sonrpe  of  material 
caiioyrofaiiH 

Tbe  sToaminiT*  roasxinxr-  ^^5  "bouinx:  irlacli  irere  going  on 
tbew^  cxdtod  in  me  tho  £Tf!ar<«i  inrarest^  and  I  cadd  onin- 
teTTHptedly  vatoi  the  TiriV!«5?  of  rnasnnr  a  iami  from  the  first 
wien  ii  vas  pnt  Tfcir  »:»n  tie  sim^  till  that  ocmsiiunmadng 
momrat  vhon  iho  tiro  had  xrr.TiarToS  ir*  it  a  riAlmTwn  covering 
and  of  swoesrojit  savoi;r. 

1  ohsorred  h^-^ir  tke  Taasi-T£»al  tras  OTniitled  wirli  salt,  the 
cajwn?  vTwpwi  in  sHosos  of  ba.'^or. ;  norhinr  escagied  my  eager 
bcvrish  ajxenrion, 

lic^noe  1  have  Ter4iined  a  tasr^  for  eootnu:,  and  in  leisore 
honrs  ocnxpy  mvsolf  -trith  ihe  mysrcrios  of  the  titchen ;  with 
the  prepararion  of  arrirloj^  of  hnmar  food,  and  all  thereto 
"bolomrrnc ;  in  m-hioh  are  not  nntrwofTstly  incihided  matters  of 
irhioh  chrcmi^rry  tnow^i  -n^xi  to  noihinir. 

Yovup  eho7nisi55  do  not  de^'Orr  liheir  arrecntion  T<>  snch  things 
inasmnoh  asi  ihoy  arc  liwle  fit^od  to  afford  Tfroof  of  their  skill 
and  inironnirv,  or  to  found  a  oli^iir.  to  rer^^itionin  the  domain 
of  ^ienoo.     It  thorofore  i>  loft  for  the  older  ones  to  do  so. 

On  the  host  merht-vl  of  prrparmxr  onr  common  beverage, 
eoffeo,  the  opinions  both  of  root?  and  eonnoissenrs  consi- 
derably d:vcrcre  ;  and  the  diffionlt^-  of  a  dorision  cannot  fell  to 
be  anproriatoli  by  him  who  Vnowsi  that  onr  tinmen  and  other 
artificers  are  yearly  addinc  t4>  the  impirovemeini  of  Ae  half- 
hundred  biccins  or  eoffeo-y^it^  m-hirh  Ve  already  possess. 

As  my  recipe  for  the  pri^paration  of  coffee  thrpatens  to 
all  these  inventions  nnneow^sarv,  1  risk,  of  course, 
•  all  mann&ctarers  as  «K-h  tnv  advccsaries. 
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I  appeal^  however,  to  the  impartiality  of  those  who  drink 
my  ooffbej  all  of  whom  I  hope  to  have  on  my  side* 

So  moch  has  already  been  written  about  tho  mental  in- 
Saence  of  tea  and  cofiee  upon  our  modem  society  and  civili- 
5jation,  that  it.  is  useless  to  dwell  on  it  more  particularly  here. 

But  this  is  certain,  that  Anno  Bolejn  must  have  lisen  from 
»  breakfast  of  half-a- pound  of  bacon  and  a  quart  of  beer 
(mentioned  by  her  in  one  of  her  letters)  with  verj^  diflerent 
seo^ations  as  well  a  a  sent  i  men  ts,  from  those  she  would  have 
kd,  if  the  meal  had  consisted  only  of  a  cup  of  coflco  or  tea 
with  some  bread  and  butter  and  an  egg, 

I  ako  pass  over  unnoticed  the  national  economical  im- 
portance of  coffee,  and  will  merely  say  a  few  words  on  the 
mflucnce  v^hich  coffee  has  liad  on  modern  warfare. 

In  the  first  Schleswig-Holstein  and  the  last  Italian  cam* 
paign  the  introduction  of  coftee  very  materially  contributed  to 
improve  the  general  health  of  the  Crerman  and  French 
soldier;  and  I  am  assured  (by  Captain  Pfenfer,  of  the  Sanitary 
mission   in   the   Bavarian  Army)    that  since  the  nso  of 

fee  in  the  Baviu'ian  army  as  beverage  for  the  men,  the 
tJtimbers  of  soldiers  on  a  march  unable  to  proceed  has, 
m  comparison  with  formerly^  very  considerably  diminished, — 
so  much  so,  indeed,  that  sometimes  not  a  man  is  ill;  and 
this  too  when  the  distances  have  been  great  and  the  weather 
anfavourable. 

And  Julius  Frocbel  relates  (''  Seven  Years  in  Central 
America/'  p.  226),  that  fur  the  men  aceoDipanying  tho  great 
trading  caravans  in  Central  Anierica,  coiiee  is  an  indispensable 
aece&adty : — "  Brandy  is  only  taken  as  a  medicine,  but  coffee, 
OB  the  contrary,  is  an  indispensable  article,  and  is  drunk 
twio©  a  day,  and  in  large  quantities*  The  refreshiug  and 
streDgthening  effect  of  the  drink  under  great  toil  in  heat  and 
in  cold,  in  rain  or  dry,  is  extraordinary/' 

As  11^  well  known  the  English  are  masters  in  the  prepara- 
tion of  tea.  In  preparing  coffee,  the  Germaus  are,  so  they 
is&erti  greater  adepts.  It  is  certain  that  more  coffee  is  drunk 
b  Gemiany  than  tea, 

Tlie  Geroian  i^avaid  especially  prefers  coffee  to  tea,  which, 
fK^rhaps,  is  because  of  his  habits  and  uf  the  different  effect  of 
Uit*  two  beveniges  cm  the  body* 

Tea  acta  directly  on  the  stomach,  whose  movements  some- 
timm  can  be  so  much  augmented  by  it,  that  strong  tea^  if 
tak«&  fasting,  inclines  to  vomiting* 

Coffee,  on  the  contran^  fni*thera  the  peristaltic  movement 
dcnmwiirds ;  and,  therefore,  the  German  man  of  letters,  more 
aecQstomed  to  a  sitting  life,  looks  on  a  cup  of  coffee,  without 
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milk  and  assisted  by  a  eigar^  as  a  veiy  acceptable  means  of 
assisting  certain  organic  processes. 

For  the  same  reason^  so  it  is  said,  Snssian  ladies  have 
become  patronesses  of  coflTee  and  tobacco. 

These  remarks  prove  sufficiently  that  the  preparation  of  a 
beverage  possessing  in  the  highest  degree  the  above  valnable 
qualities,  cannot  be  without  interest. 

I  was  originally  led  to  my  attempts  in  this  matter  by  the 
intention  to  obtain  an  extract  of  coffee,  which  might  be  nsefiil 
for  travellers  and  for  armies  on  a  march ;  and  on  this  occasion 
I  beo^ime  awar^  of  the  influence  which  the  atmosjdiere,  or 
the  oxygt^n  in  the  atmosphere,  exercises  on  coflfce,  by  which 
its  qualities  are  very  materially  deteriorated.  I  have  found 
that  a  watery  hot  extract  of  roasted  coffee,  which,  when  firesh, 
is  perfectly  enjovable — if  allowed  to  evaporate,  quickly  or 
slowly,  in  a  higk  or  low  temperature,  lo^  by  degrees  its 
agrveablo  flavour  fivm  coming  in  contact  with  the  air;  a 
black  mass  r^^mains  that  cannot  be  entirely  redissdved  in  cold 
water,  and  which  v^n  account  \.^*  its  bcfid  taste  cannot  be  used. 

Bo  the  method  of  preparing  coflee  what  it  may,  it  is  first 
n?quisite  to  sort  the  berr&es.  Forv^ign  substances  are  fre- 
q[ue&tiy^tound  among  them,  bits  ot'woc^i.  feathers,  and  usually 
a  number  of  black  mv^ukly  b«Ttes.  which  must  be  taken 
awTftv :  for  our  sen^  of  taste  is  so  delicare  that  the  smallest 
adrtiixrure  canr^oc  escape  notxv. 

Bers^^s  ot"  Afcrk  or  grvvn  hue  are  gerteraHv  dyed :  and  these 
must  irs5  be  w^^iii^  i:i  a  Ertfe  water  an«l  afterwards  dried 
with  a  wji;-ui  onea  do^h ;  with  thoise  cf  a  pale  cokxir  this  is 
ttttttecetssary. 

Tbie  3!ex5  ojvcasioc  is  the  '^-v^^ffi-c:.  On  dtis  depends  the 
sccod  4t»atT  ot'  the  vviee.  In  rvau:y  ti^  b^jmes  shocdd  ovij 
be  r*.5fcscevl  uir'il  :i*y  hsftre  aost  their  h-.^ray  ooeditsoQ,  so  that 
they  rsAT  S?  i^^^^crxi.  or.  as  is  dooe  ra  Ute  Ea£S»  poonded  to 
a  iae  rcwvJer. 

iViS^  OMttaisiS  a  crr^s^talliae  scibscaaiLV*  saased  <»*w>tme  or 
lif.  bV.  bev*att;:«e  it  w  also  a  cvaatTCoee^  ruorf  oe  i«k 

T^:s  3Wb:c«:  r  ^  vci^CL^e.  arLvi  ewry  ofcre  sltibsc  be  taken  to 
recata  i:  ^  Ae  vvdfee.  F^t  ^iiss  rorrce*?  ttfce  twiries  should 
be  roKsoe^  til  Msey  are  of  a  r<ale-bc,*w:t  *.viciir :  ia  those 
wiv'i  Are  :vx*  ct*ri  :aecv  i:^^  r>."  sra&oe :  if  ^iiey  are  biaA  the 
««85enL3iaI  Mrt*  of  tie  becrw  are  easirvor  ^&»l^^^p^L  aiid  the 
cev^rwre  rr^fcarea  rxtn  tftetce  icet$  %>q  il^slR1^e  the  naoae  of 

TW  berrw  oc  codee^  ooxv  Ti^wD^t  ^ose  *fwr  kor  some- 
vIhi  imT  i&MT  arvMdk  b^  cvnaii^^uiettce  oc  lae  ittAKOc^  of  the 
L  tit  ^k^  aor.  woacflc.  ow^a^  v  lae  pisvMT  o£t^  msied 
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Hiis  pernicious  change  may  beat  be  avoided  by  gtrewlng- 
orer  thB  berries  J  wht^n  the  roasting  is  completed^  and  wbila 
ilie  Yesaei  m  wbicb  it  has  been  done  is  still  hot^  some  pow- 
datd  whit©  or  browB  sugar  (half-an-ounce  to  one  poojid  of 
avSea  b  soiSScient).  The  sngar  melts  immediately,  and  by 
vdl  ibaldjig  CPT  turoiog  the  roaster  quickly^  it  spreads  ov^er 
iil  the  berries,  and  gives  each  one  a  fine  glazei  impervious 
Iq  tha  atmosphere.  They  hi^e  then  a  sliining  appearance,  a3 
flko^  covered  wilh  a  varnish^  and  they  in  consequence  lose 
Inir  fitnell  entirely,  which,  however^  returns  in  a  high  degree 
il  sQoti  as  they  sre  ground. 

Afker  this  operation,  diey  are  to  be  shaken  out  rapidly  from 

tlie  Tometer  and  spread  on  a  cold  plate  of  iron,  so  that  they 

mj  oool  as  soon  aa  possible.     If  the  hot  berries  are  allowed 

io  fontfttii  li^^ped  togetJier,  they  begin  to    sweaty  and  when 

Hp  quantity  is  Wge  the  heating  process,  by  ihe  intlnence  of 

^E  mcreasea  to  such    a  degree  that  at  laa>t  tbey  take  fire 

^fcntaneciasly.       The  roasted  and  glazed  berries  should  be 

^fi  m  A  diy  place,  because  the   covering  of  sugar  attracts 

Qioistnre. 

If  the  mw  berries  are  boiled  in  water,  from  23  to  24  per 
cent,  of  aaluble  matter  is  extracted.  On  being  roasted  till 
tliay  aasftme  a  pole'cbestnut  colour^  they  lose  15  to  16  per 
tent.,  and  the  extract  obtained  from  these  by  means  of  boihng 
lister  is  20  to  21  per  cent,  of  the  weight  of  the  anroasted 
hams.  The  losa  in  weight  of  the  extract  is  much  larger 
whiQ  the  roasting  process  is  carried  on  till  the  colour  of  the 
Wrics  is  dark-brown  or  black.  At  the  same  time  that  the 
btrriea  lose  in  weight  by  roasting  they  gain  in  volume  by 
swelling;  lOU  volume  of  green  berries  give,  after  roasting, 
a  volume  of  150  to  160  ;  or  two  pint  measures  of  uuroasted 
k»rnes  give  three  pints  when  roasted. 

ITie  usual  methods  of  preparing  coffi^e  are,  1st,  hy  JiUratimi  ; 
2nd,  by  ^ufmhn ;  3rd,  by  htnlhitj, 

Filtratlrm  gives  often,  but  not  always,  a  good  cup  of  coffee. 
When  ihe  pouring  the  boiling  water  over  the  ground  cofiee 
is  done  slowly,  the  drops  in  paeain^g  come  in  contact  ^^th  too 
nuieh  air,  whose  oxygen  works  a  change  in  the  aromatic 
pttticlesj  and  often  destroys  them  entirely-  The  exti*action, 
mase&wer,  is  incomplete*  Instead  of  20  to  21  per  cent,  the 
wate'  dissolves  only  11  to  15  per  cent.,  and  7  to  10  per  cent, 
is  hsL 

Imfmdtm  is  accomplished  by  making  the  water  boil,  and 
then  putting  in  the  ground  cotfee ;  the  vessel  being  imme- 
Jklely  taken  off  the  firo  and  allowed  to  stand  quietly  for 
nbooi  tea  minutes.  The  coflee  is  ready  for  use  when  the 
swimming  on  the   surface    iklla  to   the   bottom  on 
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slightly  stirring  it.  This  method  gives  a  very  aromatic  coffee^ 
but  one  containing  little  extract. 

Boiling,  as  is  the  castom  in  the  East^  yields  excellent  coffee. 
The  powder  is  put  on  the  fire  in  cold  water,  which  is  allowed 
merely  to  boil  up  a  few  seconds.  The  fine  particles  of  coffee 
are  drunk  with  the  beverage.  If  boiled  long,  the  aromatic 
parts  are  volatilized,  and  the  coffee  is  then  rich  in  extract,  but 
poor  in  aroma. 

As  the  best  method,  I  adopt  the  following,  which  is  a 
union  of  the  2nd  and  the  3rd : — 

The  usual  quantities  both  of  coffee  and  water  are  to  be 
retained ;  a  tin  measure  containing  half  an  ounce  of  green  ber- 
ries, when  filled  with  roasted  ones,  is  generally  sufiScient  for 
two  small  cups  of  coffee  of  moderate  strength,  or  one,  so 
called,  large  breakfast-cup  (one  pound  of  green  berries,  equal 
to  16  ounces,  yielding  after  roasting  24  tin  measures  [of 
i  ounce]  for  48  small  cups  of  coffee) . 

With  three-fourths  of  the  coffee  to  be  employed,  after  being 
ground,  the  water  is  made  to  boil  for  10  or  15  minutes.  The 
one  quarter  of  the  coffee  which  has  been  kept  back  is  then 
flung  in,  and  the  vessel  immediately  withdrawn  from  the  fire, 
covered  over,  and  allowed  to  stand  for  5  or  6  minutes.  In 
order  that  the  powder  on  the  surface  may  fall  to  the  bottom, 
it  is  stirred  round;  the  deposit  takes  place,  and  the  coffee 
poured  off  is  ready  for  use.  In  order  to  separate  the  dregs 
more  completely,  the  coffee  may  be  passed  through  a  clean 
cloth ;  but  generally  this  is  not  necessary,  and  often  prejudicial 
to  the  pure  flavour  of  the  beverage. 

The  first  boiling  gives  the  strength,  the  second  addition  the 
flavour.  The  water  does  not  dissolve  of  the  aromatic  sub- 
stances more  than  the  fourth  part  contained  in  the  roasted 
coflee. 

The  beverage  when  ready  ought  to  be  of  a  brown-black 
colour ;  untransparent  it  always  is,  somewhat  like  chocolate 
thinned  with  water ;  and  this  want  of  clearness  in  coffee  so 
prepared  does  not  come  from  the  fine  grounds,  but  from  a 
peculiar  fat  resembling  butter,  about  12  per  cent,  of  which 
the  berries  contain,  and  which,  if  over-roasted,  is  partly 
destroyed. 

In  the  other  methods  of  making  coffee,  more  than  the  half 
of  the  valuable  parts  of  the  berries  remains  in  the  ^^  grounds,'* 
and  is  lost. 

To  judge  as  favourably  of  my  coffee  as  I  do  myself,  its 
taste  is  not  to  be  compared  with  that  of  the  ordinary  beverage, 
but  rather  the  good  effects  might  be  taken  into  consideration 
which  my  coffee  has  on  the  organism.  Many  persons,  too, 
who  connect  the  idea  of  strength  or  concentration  with  a  dark 
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Of  lihck  colour^  fancy  div  coffee  to  be  tliin  and  weakj  but 
iJieae  were  at  once  ineliued  more  favourably  directly  I  gave  it 
a  dark  colour  by  means  of  burnt  sugar,  or  by  adding  some 
sobstitnte. 

Tlie  real  flarour  of  coffee  i^i  so  little  known  to  most  persons 
tluLt  mimy  wbo  drank  mj  coffee  for  the  first  time  doubted  of 
its  goodness ,  because  it  tasted  of  the  berries.  A  coOee,  how- 
OTSP,  whicb  has  not  the  flavour  of  the  berry  is  no  coffee,  but 
m  artificial  beverage,  for  which  many  other  things  may  be 
labstitoted  at  pleasure.  Hence  it  comes  that  if  to  the  de- 
coction made  from  roasted  ehicoryj  carrotSj  or  beetroot,  the 
feligbtest  quantity  of  coffee  be  added,  few  persons  detect  tho 
diflereuce.  This  accounts  for  the  great  diffusion  of  each 
mck  substitute,  A  dark  mixture,  with  an  empj^Teumatical 
tastej  most  people  fancy  to  be  coffee.  For  tea  there  are  no 
hstituteSj  because  everybody  knows  what  real  tea  is  Hke. 
I  Heating  qaalities  have  gen  end  ly  been  attributed  to  coffee, 
ed  for  this  reason  it  is  avoided  by  many  people :  however, 
these  heating  qualities  belong  to  the  volatile  products  called 
forth  by  the  deatruction  of  the  soluble  parts  of  the  berries 
in  the  process  of  roastiug*  Coffee  prepared  in  my  manner  is 
net  heating,  and  I  have  found  that  it  may  be  taken  after 
dmner  without  disturbing  the  digestion ;  a  circumstance 
T^'hich,  with  me  at  leasts  always  takes  place  after  the  enjoy- 
ment of  strongly-roasted  coffee- 

For  speciiil  cases,  such  as  journeys  and  marches,  where  it 
is  impossible  to  be  burdened  with  the  necessary  machines  for 
roasting  and  grinding,  coffee  may  be  carried  in  a  powdered 
form,  and  its  aromatic  pi^pcrties  preserved  by  the  following 
process : — One  pound  of  the  roasted  berries  Jiro  reduced  to 
powder  find  immediately  vretted  with  a  syrup  of  sugar,  obtained 
by  pom*ing  on  three  ounces  of  sugar  two  ounces  of  water, 
and  letting  them  stand  a  few  minutes,  ^Mien  the  pow^der  is 
thoroughly  wetted  with  the  syrup,  two  ounces  of  finely- 
powdered  sugar  are  to  be  added^  mixed  well  with  it,  and  the 
whole  is  then  to  be  spread  out  in  the  air  to  dry.  The  sugar 
locks  up  the  volatile  parts  of  tho  coffee,  so  that  when  it  is 
dry  they  cannot  escape.  If  coffee  is  now  to  be  made,  cold 
~  er  is  to  be  poured  over  a  ccrttiin  quantity  of  the  powder 
made  to  boil.  Ground  coffee  prepared  in  this  way,  aud 
which  lay  exposed  to  the  air  for  one  month,  yielded,  oq  being 
boiled,  as  good  a  beverage  as  one  made  of  freshly-roasted 
berries. 
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AUSTEALIA  AND   EUROPE    FORMERLY  ONE 
CONTINENT. 

BY  BERTHOLD  SEEMANX,  PLD.,  F.L.S.,  V.P.A.S. 


TO  our  forefathers  it  must  have  had  a  wonderful  fascination 
when  some  astrologer  of  note  proclaimed  the  great 
events  that  were  to  happen  in  the  world,  or  uttered  solemn 
words  of  warning  that  sent  a  thrill  of  horror  through  the 
behoving  multitude.  Our  practical  age,  by  its  unbehef,  has 
deprived  itself  of  all  the  pleasure  resulting  from  that  pas- 
'.time.  True,  there  have  been  some  modern  attempts  in  that 
direction,  but  they  have  invariably  resulted  in  failure.  Wo 
no  sooner  hear  of  some  popular  preacher  having  predicted 
the  end  of  the  world  to  occur  within  three  years'  time,  than 
we  read  in  the  newspapers  that  the  prophet  has  rudely 
destroyed  our  nascent  belief  by  taking  a  new  lease  of  his 
,  house  for  a  series  of  years.  Modern  science,  which  dis- 
pelled so  many  delusions,  has  laid  it  down  as  one  of  its 
dogmas,  that  it  is  absolutely  useless  to  attempt  lifting  the  veil 
which  separates  the  living  present  from  the  unborn  future; 
and  mankind  has  no  sooner  mastered  this  dogma  than  it  makes 
right-about-face,  and  throws  itself,  with  all  the  ardour  of  a 
youthful  lover,  into  the  arms  of  the  past.  Not  content  with 
such  history  as  is  written  in  books,  it  compels  the  hiero- 
glyphics of  Egypt  and  the  picture-writings  of  America  to 
give  evidence.  Rude  implements  are  put  in  the  witness- 
box,  and  every  stone  or  bone  touched  by  the  hand  of  extinct 
human  races  becomes  an  object  of  interest.  The  fainter  the 
stream  of  history  runs,  the  greater  the  interest  it  inspires. 
But  at  last  a  point  is  reached  where  all  human  history,  as  far 
as  present  investigation  goes,  apparently  comes  to  an  end. 
Even  if  we  assume  the  correctness  of  M.  Desnoyer's  observa- 
tion, man's  existence  upon  earth  has,  as  yet,  not  been  traced 
farther  back  than  to  the  Pleiocene  formation.  But  it  would 
bo  premature  to  say,  because  no  evidence  has  as  yet  been 
-adduced,  that  man  may  not  have  existed  in  the  Eocene,  espe- 
Ijr  as  it  can  be  shown  that  a  race  of  men,  the  lowest  we 
w  of,  co-exists  with  that  remnant  of  the  Eocene  Flora 
h  still  survives  on  the  continent  and  islands  of  Australia. 
k  the  entire  cessation  of  data  for  human  history,  our 
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in  tlio  good  and  eril  periods  throug^h  which  our 
phQei  has  passed  does  not  abate;  but  we  go  on  inquirmg 
mto  the  nature  and  formation  of  the  tertiary,  Becondary, 
md  primary  rocksj  because  the  history  of  the  one  helps 
to  explain  th^it  of  the  other^  and  imparts  an  irresistible 
fijTCg  to  the  dicta  of  modern  inrestigatioii.  After  we  shall 
biro  made  greater  advance  in  these  investigations^  and  accn* 
muktcd  more  facts,  we  shall  be  in  a  fdr  position  to  reconstruct, 
irith  a  k>lerable  degree  of  accuracy,  the  whole  surface  of  our 
riobe  as  it  existed  at  Uie  various  geological  periods,  show  tho 
Wndaries  of  the  continents  and  islands,  clothe  them  with 
estiiiet  forms  of  Tegetation,  and  recal  to  life  races  of  animals 
md  men  long  pfissed  away,  Unger's  ideal  landscapes  of 
primitive  nature*  foreshadowed  the  results  which  the  united 
laboors  of  geologists,  botanists,  zoologists^  and  anthropologists^ 
ire  busy  to  bring  about*  It  cannot  bo  said  that  at  present 
tiay  are  pursuing  their  labours  in  concert;  on  the  contrary, 
9wm  owe  is  too  busily  engaged  in  his  own  workshop  to 
IiymidW  himself  much  about  the  doings  of  others;  but  there 
»  no  harm  in  that  course  when  so  much  preliminary  work  has 
itill  to  bo  got  through.  It  is  perhaps  all  the  better  that  up 
to  a  certain  point  every  one  should  work  indepeudentlv,  merely 
contenting  himself  with  letting  the  general  public  know  the 
principal  results  at  which  he  has  arrived. 

The  £act3  which  botanists  have  accumulated  for  rocon- 
iFtitieiing  these  lost  maps  of  the  globe  are  rather  comprehensive; 
and  tliey  have  not  been  backward  in  demonstrating  the  former 
exifileoee  of  several  large  tracts  of  solid  land  in  parts  now 
occopted  by  great  oceans*  The  many  striking  points  of  con- 
toot  between  the  present  floras  of  the  United  States  and 
Astern  Asia  induced  them  to  assume,  that  during  the  present 
of  things  there  existed  a  continental  connection  between 
ith  Eastern  Asia  and  Western  America,  The  singular 
correspondence  of  the  present  flora  of  the  Southern  United 
S^tes  with  that  of  the  lignite  flora  of  Europe  induces  them 
to  believe  that,  in  the  Miocene  period,  Europe  and  America 
W0rQ  connected  by  a  limd  [Kis^agej  of  which  Iceland,  Madeira, 
aiid  th©  other  Atlantic  ii^hnids,  are  rcmaants;  that,  in  fact, 
the  story  of  Atlantis,  which  an  Egyptian  priest  told  to  Solon, 
tSBOl  partrly  fictitious^  but  rests  upon  a  solid  historical  basis. 
Again^  the  existence  of  certain  Iberian  plants  in  Ireland  they 
rx-^^  -•^-  ^-;  having  onco  more  recourse  to  a  former  continental 
Ci  I  between  the  Iberian  peninsula  and  that  i.sland.    An 

liy|K/iLc^is  even  bolder  than  any  of  these  has  been  advanced 

•  l(jtai  Vicwi  of  llir  Pi  MTUfive  WcprM  in  its  ncolo^jic^il  and  Pftln^&Bto- 
bfjicttl  rhiftea.    Lontiuu:  KuWrt  Hard\>icke,  102,  Picadillyt 
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by  Dr.  UDger,  of  Yiennay  one  of  the  most  distmgoislied  and 
cautious  of  leading  botanical  palaeontologists^  to  account 
for  the  similarity,  not  to  say  identity,  of  vegetable  forms 
existing  in  the  Eocene  beds  of  Europe  and  the  present  flora 
of  Australia.  Dr.  linger  employs,  in  his  essay  on  this  subject 
{Journal  of  Botany,  British  and  Foreign,  vol.  iii.  pp.  39-70), 
the  same  method  by  which  he  proved  so  satisfactorily  the 
former  existence  of  the  island  of  Atlantis  [Journal  of  Botany, 
iii.  p.  12),  and  it  may  be  interesting  to  give  here  the  result 
of  his  labours,  adding  such  observations  as  may  suggest 
themselves. 

New  Holland  and  the  neighbouring  islands  are  characterized 
by  a  vegetation  at  present  not  met  with  in  other  parts  of  the 
world.  Several  natural  orders  and  genera  of  plants  are  there 
found  in  such  overwhelming  majority  that  the  vegetation 
derives  from  them  its  distinguishing  character.  There  are, 
for  instance,  certain  Myrtaceous  plants — Eucalypti,  or  gum* 
trees — diffused  over  New  Holland  in  such  numerous  species, 
and  the  species  represented  by  such  innumerable  individuals, 
that  they  alone  determine  the  character  and  the  condition  of 
the  forests.  The  same  remark  applies  to  a  countless  multitude 
of  those  heath-like  plants,  the  Epacrids,  which  are  to  New 
Holland  what  the  Ericas  are  to  the  Cape  of  Good  Hope.  The 
peculiarity  of  these  trees  and  shrubs,  and  their  abundance, 
have  induced  botanical  geographers  to  designate  the  extra- 
tropical  part  of  New  Holland  "  the  region  of  gum-trees  and 
Epacrids  J'  But  these  are  not  the  only  types  characteristic  of 
this  part  of  the  globe :  the  Proteaceoi,  Santalece,  Monimiacece, 
and  Anthobolece,  are  equally  prominent.  True,  some  of  them 
have  sent  outposts  to  other  continents,  but  their  principal 
army  is  stationed  in  New  Holland  and  the  adjacent  islands ; 
the  Proteacece  especially  are  spread  over  the  whole  continent 
of  Australia  in  numerous  genera  and  species.  Nor  must  we 
omit  to  mention  several  genera  of  Leguminosas  and  Coniferce* 
There  are  also  the  Acacias,  with  numerous  species,  and  curious 
cmlarged  leafstalks,  peculiar  to  the  Australian  types;  and 
amongst  the  Conifera^,  the  genera  Araucaria,  Podocarpus,  and 
partly  CalUtris. 

Let  us  now  see  how  far  these  characteristic  plants  of  New 

Holland  are  represented  in  our  European  Eocene  formation. 

Xoc  only  do  we  meet  with  the  polymorphous  order  Myrtacecp, 

but  it  is  plain  the  genus   Eucalyptus  itself  is    represented 

amiingst   the  fossils.     Of  several  species  the  peculiar  leaves 

as    weQ    as    the  fimit  have  been    found.   The  same  is  the 

with  the  Efacrids.     But   much   more  stress  has  been 

^ifOB  the    Proieaci^ar,    as    the   characteristic  plants  of 

mam  period,  than  the  Myrtacexw  and  Epacrids.    We 
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kr<?  foand  of  them  different  leaves,  fruit,  and  seed,  and  are 
'^>ition  to  make  out  even  certain  genera,  such  as  Banks i a 
.  i  ,  Diyatulra,  ILih^a^  EitihtithriHrii  (fig,  12)^  GrevUlea  (fi^, 
Imi,  LuiHtitiUj  Per^oomo,  F\irophijllum,  &c.  Thus  it  waukl 
Appear  that  tbe  Pro/eii'V're  now  conBtituting  the  bulk  *j( 
lb  New  Holland  %"egetation  played  a  similar  part  during  a 
furaaer  gcolog'ical  epoch  of  Europe.  Greater  5 tress  has, 
ktwuvefj  to  be  laid—because  the  character  of  Now  Holland 
ud  the  Southern  Hemisphere  is  more  especially  determined 
hf  &&m — upon  tbe  presence  of  the  iS*rnta]firvw,  AnthohoIetF, 
*eJ  ManimtareoOj  particularly  the  genus  Lepiomvna^  of  which 
»eveml  species  hare  been  discovered  in  the  Tyrol  and  in 
tbe  Hgnite  deposits  of  the  lower  Rhine.  Closely  related  to 
these  leafless  shrubs  is  the  Australian  Cherry  {I'hoenrpu^^ 
fig*  D),  which,  strange  to  mention^  is  found  amongst  the 
fcvssiia  at  Nadoboj  (fig.  8).  Nor  must  we  omit  to  eniunerate 
the  ifenas  Laurclutf  which  is  peculiar  to  New  Zealand  and  the 
:  lins  of  Southern  Chili,  AH  these  fragments  make  it 
L.  .lit  that  the  fiora  of  the  Eocene  period  bore  the  character 
of  the  present  Australian  vegetation,  But  what  are  we  to  add 
iboat  the  Coni/ei'Ws  CupuUfenT^  Cfisuarbwrn^  Araliacm'i  hmjn- 
tmW«<^,  &€*?  Amongst  the  most  common  fossila  of  Sotzka 
Attd  HEring  are  the  branches  of  a  coniferous  plant  wliich 
has  its  exact  counterpart,  in  the  genus  Arancana ;  and 
the  latter,  as  it  is  well  known,  belongs  exclusively  to  the 
Sonthcm  Hemisphere^  New  Holland  and  Norfolk  Island  pos- 
Stiaeing  five  species,  Podo^arpns^  Libocedru&y  artd  CallilriSf 
may  idso  be  named  as  natives  of  the  same  hemisphere,  and 
fm^itienis  of  them  are  found  in  nearly  all  localities  of  the 
E  rmation.   Who  docs  not  know  the  Casuarrnem  of  our 

gt  -i3s,  and    that   those   leafless,    equisetum-like   trees 

BTO  almost  exclasively  met  with  in  Xew  Holland?  They 
also  seem  to  have  been  represented  in  pre-historie  ages< 
It  is  also  worthy  of  remark  that  amongst  the  numerous 
fossil-oaks  of  the  Eocene  period,  there  is  one  with  the 
type  peculiar  to  the  Javanese  ones  of  the  existing  vegeta- 
lion;  and  that  the  dwarf  Beeches  of  Tierra  del  Fuego, 
Qhilij  Van  Diemen'a  Land,  &c.,  of  the  present  day  (figs. 
2,  3,  4f  6,  and  7)  probably  also  existed  formerly  (figs,  1 
and  5).  Many  more  instances  could  be  cited,  but  we  may 
eonteut  ourselves  with,  casting  a  look  upon  the  widely- 
diffased  and  polymorphous  class  of  L^^ffumlutisw.  As  is  well 
known,  it  is  divided  into  several  tribes,  every  one  of  which, 
preferring  a  certain  climate,  has  selected  this  or  that  country 
afl  ita  principal  dwelling-place*  Amongi^t  those  with  pea- 
flowers  ihe  hiilhevgifm  and  Cinsalpineiv  are  only  met  with  in 
the  tropics ;  whilst  the  MimoseiV  form  a  considerable  portion  of 
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lie  tr**-T-*r«cici:iL  if  X  i^r  ^-rn^A.  Asacnc^  the  fossOs  of  the 
ZcoETije-  -'r^rf^t-rr  ir»  inTe  j,L-*accTTtrrg'  wicii  than  the  genera 
p-'  - -.-t-T 'I-*,  r •-- T • :  i-.'»-rr-; ' •  *>  '.'r-.i  r-  ."_ r^vM.  X^iiiferyui,  Cassia, 
•."jF;*:  .'.i  c.  5iC    I  /   '.     ".'•c->"r.   JT-Ari'i^.   -Iclkm,  Mimosa , 

.  ::i-:«^  niizneronslj  repre- 
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Sfr=c:Lr  ▼li::  *  >rLf i i»=rt":uf  T«:rd:c  ct  lie  Australian  and 
P  *'— '^■e- WT  £.:ir»  -v^s  r:p:!:*i*£^iei  r  j  isanctenstic  types  in  the 
E»:or-»f  rerj-'iL-wf  ;az.  'c  jj^jr^r  *^rera.^  *z:t  doabt  that  Europe 
jsT'.'iif  : /.  i» 'p-  r  <  *  ■"" -.'7 1.;--'-  m  v.T."^  V-^'iT  H.^i'inti,  But 'what 
w:fc4  ilr  £xw:  z;t:nzr£  ::  ir:?  :-:i:i:ier6:Ei !  Let  us  hear  Dr.Unger's 
a.r^TM-j-'  'WI-fr^-Tfr  *"^-":*^  :r  ir.'r  fas-*  ejects  in  natural  phe- 
jsizL^ZA  jlTt  Tifr:^ -.-£•£-  '•■e  ir*?  f:i?ti£=*i  in  ascribing  them  to 
r^-'A^  :r  vi^  st=.r  :ir5c^-  A  -rere  rarkn  in  £ai\>pe  bearing 
i*jt  sanr  c-}:ir*j^iT  is  ^iii  :c  Xe-r  Eo^apd  and  the  adjacent 
isliri*  o:  ire  Trej^-iii  olj  :*:nrel5  tis  io  admit  that,  at  the 
Eccie^-e  T«cr^':o.  &  >i-T  c:  c.-^iinciis  prerafled  in  ocr  continent 
K.^-^ihr  ::•  t-:«5ir  htjIvt  ^ISii  ilc-  A:istralia7i  flora  at  present 
cid5i5,  I:  is  r:M  o:rj:?ch^rfVe  :r.ii  when  c»cr  forests  were 
formed  iv  Ars:=:^£raL5.  :r.5tead  cf  Pines,  and  onr  imderwoodof 
Pr-'*i^.ciy.'-i'^  Sj'o7  .-'tr-y^  Ac.  izisteid  ci  Rhammi,  Privets,  and 
Haze^,  lie  c::i2riaTe  ard  s-oii  shccid  have  been  the  same  as 
they  are  sew.  We  knew  Ic:  ic*:)  wej  what  peculiar  conditions 
of  leiiiT^ranire,  -git,  ir.^isrnr^,  Ac  certain  plants  require, 
asd  how  *j&vi<h2y  we  are  tied  to  certain  nsies  in  our  cultivation 
of  foreign  jianTs.  Tree,  Amvra.riif.  ProU-a^i^y  and  f/^crmiiecB 
grow,  at  presea:,  exceedingly  well  in  Europe,  but  only  when 
proiecied  by  g^ass,  in  a  certain  artificial  temperature  and 
Hghi,  and  a  well-prepared  soil — calculated  to  approximate 
the  exceptional  conditions  under  which  they  are  grown  to 
those  of  their  native  country.  We  may,  therefore,  conclude 
with  gocKl  reason  that  the  conditions  which  we  produce  arti- 
ficially, in  order  to  grow  these  plants,  existed  in  the  whde 
of  Europe  ;  in  short  that,  at  th^  Ei»e^Tif  j>fnV*rf,  Europe  mugt 
Jtarf  had  a  rlimnif  Uhc  ihni  of  Xdc  HoU<3n<1  ai  the  present  day. 

But  by  thus  determining  the  climate  of  Europe  during 
the  Eocene  period,  we  have  not  proved  more  than  that  our 
part  of  the  world  could  formerly  support  a  vegetation 
whif-h  required  a  much  milder  climate.  It  is  more  important 
Vj  ancertAin  how  the  vegetation  of  a  continent  situated 
at  our  veiy  antipodes  could  find  its  way  hither.  It  is  com- 
jiaralivt'ly  eapy  to  account  for  the  spreading  of  the  plants 
of  ail  adjiKX'nt  milder  climate  to  onr  northern  zone,  or  how 
ih<*  jilaulM  of  a  northern  subtropical  regrion  came  to  us;  but 
<  rrence  of  representatives  of  the  southern  hemisphere 

'■em  certainly  demands  a  very  pecuhar  set  of  oon- 
%  to  solve  this  problem  we  ahall  have  to 


li^m  ft  little  geograplij- — pre-Listorie  geography  thoagh  it  be 
— hj  tke  assistance  of  botaiij*  Tlie  principal  questions  tliat 
neet  nn  at  the  very  outset  arc  :  Has  a  continental  connectiott 
luffeveeii  these  two  qnarters  of  the  f globe  been  possible  or 
prcbable  ?  Are  thi?r(3  any  proof  a  similar  to  those  by  which 
IS  flip  ported  the  former  connection  between  Europe  and 
America  ?  None  whatever ;  moreover,  the  geological  invos- 
ttgations  respecting  this  point  are  still  so  unsatisfactory  that 
we  gain  no  sopport  from  them  to  aeeount  for  &  contempora- 
oeofiB  and  homologous  vegetation  in  these  two  extreme 
colOBfB  of  the  globe.  Nothing  remains  save  to  assume  either 
ike  existeELce  of  sereral  centres  of  creation,  or  the  transmission 
from  one  locality  te  the  other  of  the  greater  number  of  these 
plants  ovGT  land  and  sea.  By  adopting  the  first  alternative^ 
we  should  have  to  assume  that,  at  the  same  geological  period. 
New  Holland  aa  well  as  Europe  produced  the  germs  of  iden- 
tical^ or  very  nearly  identical  plants.  An  identity  of  chmato — 
which,  atider  any  circumstances^  must  be  granted — would  seem 
to  settle  the  question,  by  the  adoption  of  this  hypothesis,  in 
the  most  simple  manner*  And  why  should  not  similar,  or  even 
perfectly  identical  plants  originate  in  two  or  several  parts  of 
the  globe,  provided  e^ctemal  circnmatances  aro  favourable? 
Theoretically  speaking,  there  is,  indeed,  nothing  to  oppose  to 
thin,  provided  that  the  origin  of  species  is  brought  about  exclu- 
fiively  by  external  circumstances.  But  we  are  led  to  quite  an 
opposite  view  by  wlmt  we  know  of  the  distribution  of  existing 
plants*  We  know  that  every  species  was  originaJly  confined 
to  a  more  or  less  circumscribed  apace,  whence  it  spread  cen- 
trifngally.  However  extensive  the  range  of  certain  plants 
may  be,  it  has  always  a  well-defined  limit,  beyond  which  the 
species  seldom  ventures  in  isolated  patches^  Wherever  we 
do  meet  with  such  exceptional  cases,  similar  to  those  of  the 
enclaves  in  the  distribution  of  languages,  we  have  no  difficulty 
in  reeognixing  in  them  intruders,  or  as  parts  cut  off  from  the 
principal  stock,  and  geology  has  already  in  some  respects 
aeconnted  for  the  cause  of  this  dismemberment.  But  not  a 
single  species  has  as  yet  been  found  occupying  two  distinct 
territories  which  are  evidently  the  result  of  two  centres  of 
creatioiu  These  facts  justify  us  in  rejecting  the  proposition 
of  a  contemporaneous  origin  of  identical  or  nearly  identical 
j^ecies  in  two  countries  widely  separated  from  each  other, 
and  nothing  remains  but  to  assume  that  either  the  New 
Holland  plants  emigrated  to  Europe,  or  (what  is  less  probable) 
tiiB  former  European  plants,  which  had  an  Australian  charac- 
tiTijwased  from  Europe  to  New  Holland. 

Wandering  is  the  destiny  of  mortals.     If  man  or  beast  are 
compelled  to  leave  their  native  place^  their  organization,  and  the 
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nature  of  surrounding  circumstances,  easily  supply  us  with  an 
intelligible  reason  for  the  act.  But  it  is  more  difficult  to 
account  for  the  migration  of  plants,  intimately  connected  as 
they  are  with  the  soil;  and  if,  nevertheless,  we  find  these 
eflTecting  a  migration  from  one  continent  to  the  other,  it  can  only 
be  the  result  of  a  tendency  belonging  less  to  the  individual 
than  to  the  whole  species  struggling  for  existence.  If  it  be 
interesting  to  trace  the  migrations  of  different  races  of  men 
and  animals,  it  is  not  the  less  so  to  watch  the  distribution  of 
plants.  At  present  a  considerable  number  of  European  plants 
grow  in  New  Holland,  and  many  of  them  existed  there  even 
before  that  continent  was  discovered  by  us.  If  these  could 
find  their  way  thither  across  the  equator.  New  Holland  plants 
could  pass  to  us  before  vessels  began  to  navigate  between  the 
two  continents.  What  currents,  winds,  and  migratory  animals, 
can  effect  in  this  respect  has  been  substantiated  by  super- 
abundant evidence.  Long  ago.  Nature  established  a  telegraphic 
intercourse  over  the  globe,  by  means  of  which  she  not  only 
makes  known  her  decrees,  but  effects  her  necessary  postal 
communications ;  and  if  amongst  the  cosmopolitan  plants  there 
are  so  many  lower  Cryptogams  propagated  by  minute  light 
spores,  we  cannot  long  remain  in  doubt  about  the  agents 
that  lent  a  helping  hand  to  these  colonists.  But  even  this, 
as  everything  else  in  this  world,  has  its  limit ;  audit  would  be 
imphilosophical  to  think  that  by  these  means  alone  we  could 
explain  the  whole  distribution  of  plants.  Oceans  and  large  basins 
of  water  offer,  indiaed,  great  obstacles  to  the  spreading  of  teiTCS- 
trial  plants,  though  they  may  be  instrumental  in  carrying 
fruits  and  seeds.  But  experience  has  taught  that  the  trans- 
portation effected  by  waves  and  currents  is,  at  best,  confined 
to  only  a  limited  number  of  plants  which  can  bear  the  ill 
effects  of  water  without  losing  their  vitality,  and  which,  on 
their  arrival  on  foreign  shores,  meet  with  such  conditions  as 
are  essential  to  their  existence.  It  is  evident  that  amongst 
the  numerous  species  composing  the  flora  of  a  country  there 
can  only  be  very  few  which  are  able  to  overleap  the  boundaries 
of  their  natural  range. 

But  all  this  does  not  explain  how  the  pecuharities  of  a  whole 
flora  can  reappear  in  far  distant  countries.  If,  therefore,  we 
find  in  the  Eocene  flora  of  Europe  principally  plants  bearing 
the  characters  of  those  of  Austraha  and  Polynesia,  we  can 
hardly  believe  that  the  whole  of  them  could  have  passed  un- 
injured across  Torres  Strait  to  New  Guinea,  the  Moluccas, 
&c.,  to  Asia,  and  thence  to  Europe.  On  the  contrary,  to 
render  this  singular  fact  somewhat  intelligible  we  shall  be 
compelled  not  only  to  assume  a  closer  connection  of  the 
Afferent  Polynesian  islands  with  Australia,  but  also  a  conti* 
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nental  connection  of  tliem  with  Asia  by  way  of  the  Moluccas, 
Ii  hf  therefor<?j  by  means  of  a  continental  highway  that  the 

Ardufaria^fFrottvrrWf  Siintalea',  and  numerous  other  arboreous 
aad  herbaceona  plants,  reached  our  continent,  where,  after 
mjriada  of  years,  they  are  still  preserved  as  fossils,  Bnt 
supposing-  that  the  highway  had  been  sulficiently  practicablo 
to  permit  masses  of  plants  to  reach  Europe,  the  problem  still 
lemaitiSj  bow  did  it  come  to  pass  that  they  could  make  so 
difficolt  a  journey 5  extending  over  thousands  of  years,  without 
<»btiwn!iier  on  foreign  Asiatic  soil  conditions  favourable  to  tboir 
tr  f      Unfortunately,  the   geological  investigations   of 

ttj  Eient  dOj  as  yctj  not  enable  us  to  make  even  a  snr- 

mi^,  bnt  we  know  for  certain  the  ranks  of  these  Australian 
ctiii«frants  were  increased  in  Asia  by  a  number  of  species 
which  continued  with  them  their  onward  march  to  Europe, — 
lit  that  time,  it  should  be  remembered,  not  a  dold  country* 

But  Europe  of  the  Eocene  period  received  the  plants  which 
spread  over  mountains  and  plain.^,  valleys  and  river-banks, 
neither  exclusively  from  the  south  nor  from  the  east*  The 
west  also  furnished  additions,  and  if  at  that  period  these 
were  rather  meagi-e,  they  show,  at  all  events,  that  the 
bridge  was  already  building  which,  at  a  later  period,  was  to 
(kilitsite  communication  between  the  two  continents  in  such  a 
pemarkable  manner.  At  that  time  some  plants  of  the  western 
rontinont  be*ran  to  reach  Europe  by  means  of  the  island  of 
Athmtia,  then  probably  just  rising  above  the  ocean.  The  nu- 
merona  Hickories,  Maples,  Oaks,  Poplars,  ^^ysmivvit  and  Pa}n^ 
Ut^naceiV^  &c.,  can  have  reached  U3  only  from  a  western  centre 
of  creation.  Europe  thus  became,  in  all  probability,  the  fartheafc 
lijiiit  attained  by  tho  outposts  and  colonists  of  threo  great 
centres  of  creation,  situated  at  about  equal  distances  from  each 
ether,  and  tlie  place  where  they  met  and  amalgamated* 
Europe,  without  being  a  centre  of  creation,  thus  received  tho 
impress  of  the  peculiarities  of  three  great  continents, 

AttstHLlia,  on  account  of  its  isolated  geographical  position, 
ititmge  productions,  curious  physical  character,  and  the  low 
degree  of  development  attained  by  its  flora  and  fauna,  must 
not  be  regarded  as  a  newly-born  island,  but,  on  tho  contrary, 
ta  a  conntiy  in  its  senihty,  which  from  time  immemorial  had 
HBtsinod  its  character  unchanged.  New  Holland  may  be  likened 
to  an  old  man,  rather  than  to  a  cliild ;  it  does  not  begin  to 
breathe  and  to  live ;  on  the  contrary,  it  has  lived  and  toiled,  and 
is  tottering  towards  the  gnive.  This  is  indicated,  not  only  by 
its  flora  and  faima^  but  also  by  geological  pecuharities  of  the 
OoiiiLti7«  None  of  the  newer  formations,  so  widely  diSuscd  over 
Europe^  cover  its  extensive  primitive  rocks;  and  its  older  de- 
pOiitei  priDcipallyconsistingof  layers  of  carboniferous  sandstone 
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effect  which  such  an  inspection  prodnces  on  the  mind  is  very 
singalar.  It  kindles  in  ns  (and  I  speak  firom  personal  ex- 
perience) feelings  of  curiosity,  but  no  sympathy.  We  delight 
m  bright  green  foliage,  sweet-smelling  flowers,  and  firuits  with 
some  kind  of  taste  in  them.  But  we  have  here  none  of  all 
these.  The  leaves  are  of  a  dull,  often  brownish,  green,  and 
without  any  lustre,  the  flowers  do  not  smell,  and  the  fruits, 
without  any  exception,  are  tasteless  and  insipid.  Is  the  whole 
of  this  vegetation,  and  the  animals  depending  upon  it  for 
support,  to  disappear  before  the  continent  becomes  a  fit  abode 
for  the  white  man  ? 


Plates  2  and  3  represent  a  few  spedmeiis  of  the  fossil  species  found  in 
EcuK»pe,  and  their  cocre^ponding  living  types;,  the  Ibimer  illostzated  by 
voodcutsv  the  latter  br  natoie-piinting.  Fig.  1.  Fayus  pffpmaoy  and  fig.  5, 
Fi»ifus  Chamgfkt^^  tvo  fossil  species :  fig&  2j  Z^  and  4.  Fa^us  Miqua  ; 
%«  €k  Fnk^Ks  h^tmloidis  and  Fitigns  CnmniH^ikamu  three  existinj?  species ; 
%«  S»  the  fossil  EsiKorpus  Radob^iM^  and  fig.  d.  the  e^dsdng  Exocarpm 
rmyrtsf^fi»rmis :  ii^,  \i\  the  f\tei$il  Ormll^  Kmneamtu  and  fi^.  11.  the 
existing  Lomaiia  linearis  ;  fig.  13^  the  extinct  £cs7«Jbtd  Soianii^  and  fig.  14, 
the  exiting  Bumkfia  Amif^ 
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ON  OZONE    IN    RELATION  TO  HEALTH   AND 
DISEASE. 

BY  B.  W,  EICHAjRDSON,  MJL,  M.D.,  F.RCP, 


I  HAVE  niidertakoii  to  write  a  few  pages  for  the  Popular 
Scm^cE  Review  on  the  subject  of  Ozone  in  i-elation  to 
IkiiBe.     The  subject  is  all  noyelty  and  all  interest^  m  that 
Huum  who  have  studied  it^  as   I  and  some  fow  others  Haye 
fiadied  it,  are  sure  of  a  bearing  when  they  communicate  what 
th^  know  in  intelligible  language.      But  for  the  very  reason 
ikt  tbe  subject  is  both  novel  and  interestmgj  it  is  necessarj' 
to  approach    it    with   caution,   and  certainly  without  enthu- 
■asm.     He    cold   philosopher  whom  Bulwer  Lytton  has  so 
iMirenouslj  depicted  in   "  Zanoni/'  Zanoni^s  own  guide  and 
lor,  would   not   himself    have   been  too  frigid  in  his 
ihy  to  deal  with    this    topic*     Since    the  day  when 
word  Ozone  first  bec-ame  known  in  this  country,  I  have 
_       the  subject  before  us  a  careful  study,  and  eleven  years 
igo  a  isotijoint  paper  by   Dr,   Moffatt  and  myself  was  read 
it    the    Epidemiological     Society,    the    key-note    of    winch 
p&pdT  was  "Ozone    and   dieease.**      But  I  confess   that  as 
jet  1  know  very  little  about  the  matter — veiy  little  that 
can  be  called  real  and  demonstrative*     I  feel  as  one  of  the 
of  Columbus  might  have  felt  when,  nearing  the  western 
of  the  Indies,  he  saw  floating  towards  him  remnants 
itf  trees  and  broken  paddles  and  canoes,  with  flights  of  birds 
ibore  head,  and  other  indications  that  land  must  be  near,  but 
with  no  land  in  sight,     I  feel  that  there  are  many  indications 
of  the  near  approach  of  some  great  truth  connected  with  dis* 
oofcries  on  Ozone  j  but  the  truth  is  either  not  visible  as  yet^ 
OTj  being  visible,  is  so  dimly  seen  as  to  be  indeflnable- 

It  is  fair^  reader,  that  I  should  give  you  this  warning,  and 
Wing  made  so  clear  a  confession,  I  will  ask  you  to  trust  me 
is  a  guide  without  hesitation  or  fcar>  I  will  direct  the  light  I 
hold  boldly  on  paths  that  are  known,  and  if  at  any  time  it 
dsall  fall  on  paths  that  are  obscure,  the  /act  shall  be  stated, 
•lid  no  artificial  path  shall  be  described. 

The  chemists  have  held  a  sharp  contest  respecting  the  true 
natar©  of  Ossone.     In  general  terms  the  word  refers  to  a 
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gaseous  substance  possessing  a  peculiar  odour :  it  is  a  nega-  ^ 
tive  word,  conveying  no  accurate  idea  of  the  composition  of  , 
the  substance — and  perhaps  this  is  an  advantage  to  science  ^ 
rather  than  the  contrary,  at  least  for  the  present  time;  the  word,  j. 
that  is  to  say,  is  meaningless,  and  might,  from  its  derivation 
'^  o?w,  to  smell,''  ^PPV  *o  ^^J  S^^  *^*^  is  odorous ;  but  because 
it  is  meaningless  as  a  definition,  it  pledges  itself  to  no  theory  or 
hypothesis  as  to  the  elementary  constitution  of  the  substance 
it  designates.     When  that  constitution  is  discovered,  and  all 
chemists  shake  hands  over  it  in  cordial  agreement,  it  will  be 
good  time  to  change  the  name,  if  that  be  desirable,  and  make 
the   designation  define  the  substance  as    it  really  is  in  its 
essence. 

The  circumstances  under  which  Ozone  may  be  presented  are, 
to  a  considerable  extent,  known.  When  an  electrical  machine 
— a  common  frictional  machine — is  set  in  motion,  and  sparks 
or  flashes  are  taken  from  the  positive  conductor.  Ozone  is 
developed,  and  its  characteristic  odour  is  readily  detected. 
Wlion  water  is  decomposed  by  electricity.  Ozone  appears,  with 
oxygon,  at  the  positive  pole ;  in  fact,  according  to  one  view, 
the  oxygen  is  simply  in  an  active  state,  ozonized.  If  oxygen, 
nitrous  oxide  gas,  or  carbonic  acid  gas,  be  placed  in  a  glass 
jar,  and  electrical  sparks  be  passed  through  the  gas.  Ozone  is 
developed,  and  the  same  has  been  stated  in  respect  to  nitrogen, 
but  Dr.  Wood  and  I  were  unable  by  experiment  to  sustain 
this  last  assertion.  Ozone  may  also  be  obtained  by  heating 
one  end  of  a  glass  rod  gently,  and  tlien  immersing  the  said 
end  in  a  jar  through  which  rectified  ether  is  diffused  in  vapour. 

A  ready  way  of  making  Ozone  is  to  take  sticks  of  common 
phosphorus,  scrape  them  until  they  have  a  metallic  lustre,  place 
tluMu,  in  this  condition,  in  a  large  bell  jar,  and  half  cover  them 
with  water.  The  air  in  the  bell  jar  is  soon  charged  with 
O/oiu^,  and  a  largo  room  can  readily  be  supplied  with  air  in 
i\\{>  o/onizod  state  by  this  process. 

To  muko  Ozone  on  a  large  scale  an  apparatus  invented  by 
SiouHM^H  is  the  best.  A  cylinder  of  glass  is  covered  neatly  on 
jtM  out  or  surface  with  tinfoil  in  the  same  manner  as  a  Leyden 
jnr.  'riiou  within  this  cylinder  a  smaller  cylinder,  also  coated 
with  tinfoil,  is  introduced  and  fixed  with  cork.  The  two  free 
rmU  of  (ho  largi^  cylinder  are  closed  A>*ith  corks  well  coated 
>vith  H«nihng-wax  varnish,  and  each  cork  is  perforated  so  that 
a  Hinnll  wtM»»!(Mi  or  glass  tul>e  may  be  inserted.  There  is  thus 
tnnmMl  IV  ohanihor  of  glass,  lined  with  tinfoil,  and  if  a  bellows 
Ih'  Milih'htMl  (o  ono  of  the  small  tubes,  and  air  be  driven  from 
'  l»'»  hpllows.  it  passes  throuirh  this  chamber  andean  be  collected 
Ml  il.  t»Mt'aptm  at.  the  opposite  end.  To  ozonize  the  air  that  may 
Dm  ttoiit  through  this  chamber,  it  is  now  only  necessary  to 
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electrical  sparks  througli  tlie  chamber  while  the 
nreni  of  air  h  inaking  its  way*  To  effect  this,  the  coating  of 
■foS  oai  the  iniier  and  the  coating  of  tinfoil  ou  the  outer 
tinder  are  each  amied  with  a  fine  platinum  wire*    These 


connected  by  their  free  enda  with  the  poles^  one  wire 
ple^  the  other  to  the  opposito  pole, — of  a  large  induction 
^eing  set  in  action  by  the  power  derived  from. 
"*    of  a  GroTe's  batteryj  electrical  discharges 
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are  freely  made  in  the  chamber  of  the  cylinder^  and  the  air 
is  richly  ozonized.  In  the  diagram  herewith  supplied^  the 
apparatus,  as  it  is  set  up  ready  for  action^  is  well  depicted 
by  Air,  Orrin  Smith. 

By  means  of  this  apparatus  I  have  produced  an  air  which  is 
irrespirable  except  for  a  brief  period,  and  so  active  in  its 
destractive  power  that  gatta-percha  and  india-rubber  tubings 
are  destroyed  by  merely  conveying  it.  To  obviate  the  mechani- 
cal difficulties  arising  from  this  cause  Dr.  Wood  has  very 
ingeniously  devised  a  tube  of  quills,  which  answers  eveiy 
purpose:  the  quills  are  held  togetnerwith  sealing-wax  varnish, 
the  narrow  end  of  one  quill  being  inserted  into  the  wider  end 
of  another,  and  so  on  in  a  Une. 

Such  arc  the  various  methods  by  which  Ozone  is  produced, 
and  however  produced  it  appears  to  have  the  same  properties : 
it  is,  therefore,  assumed  to  be  the  same  substance  as  derived 
from  all  these  sources,  but  what  it  is, — that  is  still  a  disputed 
question. 

I  shall  not  trouble  the  reader  with  any  argument  on  this 
great  subject — ^it  suffices  for  the  physiologist  to  know  that 
there  is  an  active  agent,  which  he  may  call  Ozone,  and  which 
he  can  produce  at  will, — ^but  I  may  state,  in  one  or  two  words, 
that,  in  respect  to  composition,  one  class  of  theorists  hold 
Ozone  to  be  simply  oxygen  in  an  active  state,  while  others 
maintain  that  it  is  a  combination  of  oxygen  with  hydrogen,  a 
peroxide  of  hydrogen.  According  to  my  light  I  should  say 
that  those  who  hold  for  the  active  oxygen  theory  have  the  best 
of  the  disputation;  but  I  will  not  press  the  point  further, 
because  the  object  of  this  paper  is  not  to  discuss  what  Ozone 
is,  but  what  it  does  in  one  particular  course  of  action. 

By  operating  with  Siomens's  apparatus,  we  may  discover 
with  great  rapidity  and  by  frequently  repeated  experiment, 
the  influence  of  Ozone  on  both  dead  and  Uving  organic  animid 
matter.     We  may  follow  these  lines  usefully. 

On  dead  matter  that  has  become  putrid  Ozone  acts  with 
ffreat  vehemence  as  a  deodorizer  or  purifier.  This  it  effects  by 
aecomposing  the  products  which  emanate  from  the  putrifying 
body,  and  the  effects  are  the  same  in  the  most  offensive 
compounds.  I  could  illustrate  these  facts  by  numerous  expe- 
riments, but  one  will  be  sufficient. 

In  the  year  lSc4,  I  placed  a  pint  of  blood  derived  from  an 
ox,  in  a  Urge,  wide-mouthed  bonle.  The  blood  had  coagu- 
lated when  it  was  placed  in  the  bottle,  and  consisted  of  two  parts 
clot  and  serum.  It  was  left  in  this  state,  exposed  to  the  air, 
nntil  it  was  quite  putrid  and  the  clot  was  softening :  then 
the  clot  was  gentty  stirred  from  time  to  time,  imtii  it  had 
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tnlirelf  rodissolTed  nsi  a  res'Jt  of  alkaline  decomposition.  At 
the  dose  of  the  year,  the  whole  mass  was  as  fluid  as  port  winej 
acil  was  most  offeiisive  to  the  sense  of  smelL  Tlie  stopper 
was  placed  in  the  bottle,  and  the  bottle  itself  was  put  aside* 
JjktiiB  year  1862^  tbo  bottle  was  taken  from  its  hiding-place, 
md  ftn  ounce  of  the  blood  was  withdrawn.  The  fluid  was  so 
ofllbxsiTe  as  to  produce  nausea  when  the  prases  evolved  from  it 
were  inhaled*  It  was  subjected  by  Dr.  Wood  and  myself  to  a 
Cttirent  of  Ozone  from  Siemens^ s  cylinder.  For  a  few  minutes 
th©  Cidoup  of  Ozone  was  destroyed  by  tho  odour  of  the  gases 
from  the  blood ;  gradually  the  offensive  smell  passed  away  ; 
th**ti  the  fluid  mass  became  quite  swectj  and  at  last  a  faint 
"  of   Ozone  was    detected,  whcrcnipon  the    current  waa 

;  r-d-  The  blood  was  thus  entirely  deodorized^  but  another 
md  most  singular  phenomenon  was  observed.  The  dead 
Mood  eoagoilated  as  the  products  of  decomposition  were  ro- 
mored,  and  this  so  perfectly,  that  from  the  now  clot  that  waB 
1  st^rum  exuded.  Before  the  experiment  commencedj  I 
odicted  on  theoretical  grounds  that  the  phenomenon  of 
imond&ry  coagulation  must  follow  upon  purification,  and  this 
iiperiment,  as  well  as  several  others  afterwards  performed, 
rerified  the  truth  of  tho  prediction. 

We  gather  from  this  experiment,  then,  the  first  funda- 
mental fact  I  would  like  to  impress,  that  the  substance  called 
(tone  energetically  destroys  the  putrid  emanations  of  decom- 
porin^  animal  substances,  and,  even  after  they  are  long  dead, 
es  to  tho  dead  matter  certain  of  its  properties  which, 
--,-:.-h  in  truth  they  are  always  physical,  are  vulgarly  called 
vitd*  W©  might  turn  this  fact  to  some  great  account  in  tho 
matter  of  decomposing  animal  food.  If  tho  butcher  w^cre  a 
4M!ientific  man,  he  could  at  little  expense  restore  to  wholesome 
Iresshness  and  purity  the  greater  portion  of  the  decomposing 
carcases,  which  now,  at  bad  setisons  of  tho  year  for  preser- 
fatioti^  he  is  obliged  to  cast  away  as  a  nuisance* 

I  have  put  forward  these  eflects  produced  on  dead  matter 
by  Oxone  in  its  concentrate  form  that  the  facts  may  impress 
the  mind  forcibly  and  sharply,  for  the  light  wo  possess  leaves 
BO  Dbacurity  her© ;  and  now  we  may  venture  a  step  further, 
mA  show  the  same  series  of  e fleets  as  progressing  on  the 
krgest  gcale,  not  artificially  or  by  human  e^tperiment^  but  uni- 
TewaDj^  with  nature  herself  as  the  experimentalist.  By  somo 
gnmd  process  Ozone  is  produced  in  the  atmospheric  sea  which 
iarromids  our  planet.  It  is  estimated  to  exist  naturally  in  the 
proportion  of  one  part  of  Ozone  to  ten  thousand  parts  of  air, 
I  cannot  vouch  for  the  entire  accuracy  of  this  computation, 
bec^nsM*  the  amount,  according  to  our  present  mode  of  esti- 
iiatiog  it,  eeems  to  fluctuate,  and  no  sufficient  number  of 
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experiments  have  been  made  in  different  portions  of  the  world 
to  allow  of  a  correct  average  being  determined :  we  must  take 
one  part  in  ten  thousand  as  an  approximative,  not  an  actual 
Yalue. 

The  natural  process  leading  to  the  production  of  Ozone  in 
the  atmospheric  sea  is  not  as  yet  understood.  At  first, 
electrical  storms  were  conceived  to  be  the  means  of  produc- 
tion ;  then  Professor  Dove  advanced  the  idea  that  the  Ozone 
is  generated  in  the  upper  equatorial  currents  of  air,  and  is  by 
these  diffused  over  the  planetary  surface  with  the  north  and 
south  winds ;  and  again  Dr.  Moffatt,  whose  labours  in  this  de* 
partment  of  science  cannot  be  over-estimated,  considers  that 
Ozone  is  connected  with  the  phenomenon  of  phosphorescence, 
and  that,  in  short,  it  is  produced  in  nature  at  large  as  we  have 
seen  it  produced  in  the  laboratory  as  a  result  of  phosphorous 
03Lidation.  Of  all  these  theories,  that  of  Dr.  Moffatt  is  the  most 
simple,  and  is  best  supported  by  observation. 

When  we  know  the  two  facts  that  Ozone  purifies  decom- 

Sosing  organic  substances,  by  breaking  up  the  offensive 
eleterious  products  of  decomposition,  and  that  it  exists 
naturally  in  the  air  we  breathe,  we  might  infer  that  it  fulfilled 
some  useful  purpose  in  the  universe,  without  speculating 
rashly.  But  we  have  no  occasion  to  speculate  at  aD,  for  we  find 
as  a  positive  hex,  sustained  by  the  most  perfect  evidence,  that 
Ozone  (V  usefully  employed,  and  that  in  truth  it  is  the  great 
purifier  of  the  impure  air  of  city  and  town.  It  is  now  proved 
that  the  Ozone  in  air,  atter  it  is  diffused  through  town  and 
city,  is  no  longer  to  be  de:ecced  there  by  the  most  delicate 
tests  for  its  presence.  Uenoe  it  is  said  to  be  lost  in  towns ;  in 
other  words,  it  is  used  up  in  the  process  of  destroying  those 
exhaled  substances  which  pass  tK^m  the  bodies  of  men  and 
animals  ^uid  which  escape  trvm  the  organic  lirhri*  that  neces- 
sarily accumulate  in  and  aK:>u:  every  human  habitation. 

\^  ere  the  formation  of  Ozone  to  cease  in  nature,  I  doubt  if 
Hite  could  exi^c  on  this  globe,  according  to  the  present  con- 
scittttion  of  terrestrial  laws^ 

Turn  we  now  to  the  effects  produced  by  OzoDe  on  living 
aniciaLs.  The  light  rests  steadily  here  on  some  fiicts  of  great 
incerest.  By  means  of  Siemens's  apparmtuss.  I  have  been  able 
to  d^t^ttnuine  with  accuracy  the  acrion  of  this  remarkable  body 
m  Its  ccncentrate  form  on  healthy  livicur  orsranisms^ 

^'Vhen  air  containing  an  excels  of  C^KKie  inbreathed  for  some 
miuxtes^  is  produces,  first,  a  sense  of  irritation  of  the  noee  and 
Aroat,.  with  sn^aeiinij^  and  sooa  a  dull  heavy  pain  in  the  head, 
^Mdachi^  «M>o»  or  letss  si»T«r^.  After  a  time  H^btb  is 
diaduqa^  fioai  tlbe  M«riL}»  and  firw  s^cmionfiram  the 
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cic  of  tlie  throat-  Wlien  the  inliaJation  is  over,  the  symptoms 
IW  subside,  and  I  have  never  kaown  any  bud  eifecta 
Bow,  adthoogli  th©  headache  will  remain  for  ^vo  or  six  honrs. 
(  symptoms  are  very  decided,  and  have  been  experienced 
hj  Sdidnbem,  Scoutetten,  Woodj  myself,  and  many  other 
fheorvrrs.  As  a  cluBS  of  syinptonis  they  are  without  doubt  iden- 
tical with  those  which  character]  >!e  nasal  catarrh^  or  common 
cnld,  I  do  not  believe  that  any  of  my  learned  cottfVrn'ii  in 
|lhfiic  would  hesitate  for  a  moment  in  pronoancing  a  per  bo  u 
TO&was  Miflering  from  Ozone  cataiTh  f%s  being  affected  with 
oovmioii  cold;,  premising  that  tho  cau^e  was  withheld  from  his 
bowledge. 

The  i»fereuce,  therefore,  has  been  drawn  that  when  coramoti 

eold  is  the  prevailing  disease,  thero  is  an  excess  of  Os^oue  m 

did  air,  and  that  the  symptoms  are  due  to  finoh  excess  of 

«©, 

Ob  this  particular  point  the  light  we  have  shines  doubtfully ; 

*tt©  inference  is  fair  and  reasonable,  but  the  actual  proofs  are 

ad  m&  yet  atForded-     The  position  is  as  follows ; — 

A  disease  identical  with  catarrh  can  be  excited  by  the  inha- 
lliioil  of  an  air  con  tain  log  an  excess  of  Ozone* 

It  has  been  shown,  specially  by  Motfutt,  that  catarrh  is 
ll9inmon  during  what  are  called  the  Ozone  periods* 

Bat  catarrh  is  sometimes  present  in  a  genend  form  when,  by 
ofdisaiy  tests^  Ozone  cannot  be  shown  to  bo  present  in 


pro 

Bthai 
1^  tKfi 


The  theory,  therefore,  ia  not  perfect  in  all  its  parts.  It 
nay  be  imperfect  because  our  present  tests  for  Osione  arc  not 
mifficiently  accurate ;  it  ml^y  be^  the  test  we  always  employ  is 
lomatimes  interfered  with  in  its  action  by  the  presence  of 
otiieT  bodies  foreign  to  the  atmospheric  air.  The  test  itself 
ooDStsts  of  a  paper  saturated  with  solution  of  iodide  of 
|X7ta8siiim  and  starch,  ^Vhen  this  paper  is  exposed  to 
lOrdinary  air  it  undergoes  no  change ;  when  it  is  exposed  to 

inized  air,  the  potassium  is  oxidized,  and  the  iodine  being 
free  combines  with  tho  starch,  forming  iodide  of  starch* 
iodide  of  starch  strikes  a  dark  blue  colour,  and  the  depth 
©f  the  colour  struck  on  the  paper  gives  the  theoretical  degree 
©f  0x0 ne  present  in  tho  air,  Schoubein  and  Moffat t  each 
prepare  Ozone  test  papers,  with  scales,  for  compai'ing  degrees 
c^f  intensity. 

The  test  being  made  more  fi^ecurate,  it  is  possible,  and  indeed 
pfcbabiej  that  in  time  Ozone  will  be  proved  to  stand  to 
catarrh  in  the  position  of  cause  to  effect.    Nay,  I  have  thought 

t  local  currents  of  Ozone  may  probably  be  generated  from 
the  friction  of  air  in  its  passage,  with  violence,  through  narrow 
chamois,  aa  when  there  is  produced  what  is  commonly  called 

n  2 
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draught ;  and  certainly  an  Ozone  paper  colours  more  quickly  in 
a  draught  than  it  does  in  a  calm  air.  But^  after  all^  these  facts 
bearing  on  the  connection  of  Ozone  with  catairh  may  be 
singular  coincidences  only ;  it  is  hard  to  think  so  lightly  of 
them,  but  it  would  be  unsafe  to  think  more. 

Speculation  as  to  the  influence  of  Ozone  in  the  production 
of  disease  has  been  carried  much  further  by  some  authors. 
It  has  been  argued  that  croup,  diphtheria,  quinsy,  bronchitis, 
inflammation  of  the  lungs,  and  pneumonia,  stand  to  Ozone 
in  the  position  of  efiect  to  cause.  Presuming  that  common 
cold  is  really  a  product  of  excess  of  Ozone  in  the  air,  there 
can  be  nothing  more  reasonable,  or  more  fairly  inferential, 
than  that  these  other  allied  disorders  follow  upon  the  same 
cause ;  and  again,  there  can  be  no  doubt  that  the  disorders 
are  most  common  and  most  fatal  during  the  Ozone  periods 
— i.e.,  periods  when  Ozone  is  most  active ;  but  for  the  same 
reasons  as  were  given  in  regard  to  common  cold,  the  evidence 
is  not  decisive.  The  evidence  that  has  been  accumulated 
ought  never  to  be  forgotten  by  the  man  of  science,  and  no 
opportunity  for  extending  it  and  improving  it  ought  to  be  let 
slip ;  but  it  cannot  be  accepted  in  any  positive  sense  at  this 
moment. 

We  are  assisted  to  some  knowledge  in  relation  to  the 
possible  efiects  of  Ozone,  as  a  disease-producing  agent,  by 
experiments,  with  excess  of  Ozone,  on  Hving  animals.  I  have 
studied  this  point  with  some  care,  and  have  arrived  at  certain 
results  exceedingly  interesting  to  the  man  of  science,  and  to 
all,  indeed,  who  would  know  something  of  disease  and  its 
possible  causation.  In  these  experiments  I  charged  air  with 
Ozone  until  it  was  painful  to  breathe,  and  then  fiUing  a 
chamber  with  this  air,  and  keeping  the  chamber  supplied  with 
it  by  means  of  a  free  current,  the  effect  of  a  continued  in- 
halation of  the  air  was  observed  on  animals  of  an  inferior  order. 

Without  entering  into  details,  I  may  state  the  facts  that  were 
thus  elicited. 

In  the  first  place,  all  the  symptoms  of  nasal  catarrh  and  of 
irritation  of  the  mucous  membranes  of  the  nose,  the  mouth,  and 
the  throat,  are  rapidly  induced.  Then  follow  free  secretion  of 
saliva  and  profuse  action  of  the  skin, — ^perspiration.  The 
breathing  is  greatly  quickened,  and  the  action  of  the 
heart  is  increased  in  proportion.  Carried  to  an  extreme 
degree,  congestion  of  the  lungs  succeeds,  and  a  well-known 
disease,  which  we  physicians  call  '^  congestive  bronchitis,'^ 
is  set  up.  The  examination  of  the  chest  by  the  stethe- 
scope  yields  every  physical  sign  of  this  disease,  and  the 
appearances  of  the  lungs,  if  the  induced  malady  be  allowed  to 
run  to  a  fatal  termination,  leave  no  particle  of  evidence  wanting 
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to  itidicate  the  iiatnre  of  the  malailj*     The  mneoas  roembrane 
of  the  bronchial   ttibe^  is  co&ted  with  a  teDoeious  secretian^i 
the  laoga  are  congested  in  points,  and  the  exta^me  termiiui-' 
ttonB  of  the  bronchial  tubes  are  filled  with  a  frothy^  pearl-Uke 
Mtieos. 

The  blood  is  changed  in  physical  quality  mider  (feoroe.    It 
IS  not  altered  materially  in  colom-j    but  it  undergoes  rapid 
coagnlatioiij  and  its  corpuscles  run  together  with  onusual  force, 
farming  into  close  masses  or  groaps.     I  believe^  also^  that  the 
fibrine,  or  plastic  matter  of  the  bloody  is  increased  in  quantity, 
either  actually  or  relatively;  but  on  this  point  I  am  not  aa 
fet  positiTcly  informed  by  experimental  investigation.     It  is 
worthy  of  remark  that  these  effects  of  Ozone,  administered 
by  inhalation,  arc  more  readily  developed  in  carnivorous  tlma  . 
they   are   in   herbivoroas   animals.      It    is    much   easier^    for  j 
inatance^  to  bring  rats  under  the  influence  of  O^ne  than  J 
mbbits. 

From  the    series  of  facts  relative  to  the  effects  produced 
by  excess  of  Ozone — and  they  are  fact^  which  any  one  who 
ehooBes   to  go   to  a  little  trouble   can  learn  for  himself— it 
is  no  difficult  task  to  arrive  at   the  conjecture  that  conges- 
tive  bronchitis    and  inftammation  of  the  Inngs  in  man  and  I 
animals^  are  produced  by  the  respiration  of  Ozone  in  the  air :  1 
the  difficulty^  in  fact,  is  to  avoid  coming  to  that  conclusion  too 
hastily,   the  phenomena  of  the  artificial  and  the  phenomena  | 
of  the  natural  disease  being  so  closely  allied  as  to  admit  of  no 
clear  distinction.     Why,  then,  Bhouid  we  hesitate  to  accept 
the  conjecture  ?     If  it  be  faithfully  true,  it  makes  dark  pU^a  J 
illuminate  J  and  the  most  crooked  paths  straight ;  it  reveals  a  I 
new  era  in  medicine,  and  in  one  vast  department  puta  the  j 
physician  side  by  side  with  the  pure  physicist  in  the  circle  of 
the  fiaced  sciences  *  if  it  be  true,  the  physician  will  only  have 
to  wait  for  a  little  further  advance  on  the  part  of  the  meteor- 
ologist to  be  able  to  predict  the  advent  of  diseases — a  sure 
proof  that  a  degree  of  fixed  science  has  been  actuallj  attained. 

At  the  last  meeting  of  the  British  Association  for  the 
Advancement  of  Science,  my  distinguished  friend,  Dr.  Mo&tt,  J 
did,  indeed,  soniewhat  more  than  anticipate  these  aucceaaes. 
In  a  paper  read  by  him,  and  entitled,  "  Phosphorescence  in 
connection  with  Storms  and  Disease/'  he  exhibited  tables  to 
show  that  the  atmospheric  conditions  under  which  the 
luminosity  of  phosphorus  took  place  were  those  of  the  south 
or  equatorial  current  of  air,  namely,  a  minimum  i)f  atmo- 
spheric pressure,  and  maximum  of  t^^mperature  and  humidity  ; 
and  that  those  under  which  non -luminosity  takes  place  are 
the  conditions  of  the  north  or  Polai-  current,  namely,  maximum 
of  pressure  and  minimum  of  temperature  and  humidity,     llie 
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atmosplieric  conditions  of  Ozone  and  non-Ozone  periods  are  the 
same  as  those  of  the  luminosity  and  non-luminosity  of  phos- 
phorus. Phosphorus  becomes  luminous  and  Ozone  periods 
commence  on  the  approach  of  storms,  and  if  a  storm  sets  in 
during  a  luminous  or  Ozone  period,  the  luminosity  increases  in 
brilliancy  and  the  Ozone  in  quantity.  He  also  showed  tables 
he  had  prepared  from  observations  on  the  luminosity  of  phos- 
phorus. Ozone,  and  the  prevalence  of  diseases  in  connection 
with  the  system  of  meteorological  telegraphy,  instituted  by 
the  late  Admiral  Fitzroy.  From  these  it  appeared  that  all  the 
periods  of  luminosity  commenced  with  the  setting  in  of  the 
atmospheric  conditions,  of  the  approach  of  which  cautionary 
telegrams  gave  warning.  Of  diseases,  80  per  cent,  of 
apoplexy,  epilepsy,  and  sudden  death  occurred  on  the  days 
on  which  phosphorus  became  luminous.  The  atmospheric 
conditions  which  lead  to  those  storms,  of  which  the  telegram 
gave  warning,  are  invariably  accompanied  by  diseases  of  the 
nervous,  vascular,  and  muscular  systems.  During  the  two 
years  in  which  those  telegrams  were  sent,  143  cases  of  those 
diseases  came  under  his  notice;  of  which  54*5  per  cent,  took 
place  on  telegram  days,  and  45*5  per  cent,  on  other  days 
similar  in  a  meteorological  sense  to  those  on  which  the  tele- 
grams were  issued,  diflfering  only  in  degree,  as  the  tables 
showed.  Although  storms  are  accompanied  by  diseases  of 
some  kinds,  they  are  nevertheless,  he  maintained,  of  great 
benefit  in  a  sanitary  sense.  They  carry  with  them  a  supply 
of  nature^s  deodorizing  and  disinfecting  agent — Ozone.  As 
far  as  he  had  had  opportunities  of  observing,  he  had  come  to 
the  conclusion  that  cholera  disappears  with  the  setting  in  of 
the  equatorial  or  ozoniferous  current,  as  was  the  case  at  New- 
castle in  1853,  and  in  the  London  epidemic.  During  a  cholera 
epidemic  the  barometer  readings  are  high,  a  calm  prevails,  and 
there  is  no  Ozone.  In  conclusion.  Dr.  Moffatt  asked  whether,  see- 
ing the  intimate  connection  there  is  between  periods  of  the  lumi- 
nosity of  phosphorus  and  Ozone  periods,  and  of  non-luminosity 
and  non-ozone  periods,  and  knowing  that  Ozone  is  formed  by 
the  action  of  phosphorus  on  moist  air,  we  might  not  reasonably 
look  to  phosphorescence  for  the  chief  source  of  atmospheric 
Ozone?  It  was  a  question  whether  we  might  not  find  phos- 
phorus a  useful  disinfectant  by  using  it  as  a  producer  o£ 
artificial  Ozone  ?  He  had  himself  used  phosphorus  as  a  dis- 
infectant for  four  years. 

Must  these  suggested  and  suggestive  triumphs  of  science  be 
checked  even  by  a  doubt?  Alas  !  the  stem  truth  stands  out, 
tJiey  must. 

They  must  stand  at  the  bar  and  wait  for  the  verdict,  not 
liecause  they  are  necessarily  untrue, — ^not  because  they  may 
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Brt  be  all  tmei — bat  becauie  they  fall  short  of  perfect  demon-^  I 

^tr&tioti.     We  must  yield  tbat  Ozone  in  excess^  as  we  produce 

it  in  tEe  laboratory,  induces  certain  sytnptoms  of  disease  ]  bat 

t  we  hnow  of  no  instance  in  which  an  excess  suflBci^nt  to 

ace  the  Bame   symptoms   exists   in  nature.      An   air  so 

charged  with  Ozone   as   to  produce  these  symptoms^  would 

T^itire  BO  chemical  test  to  prove  the  presence  of  an  injurious 

agent.     It  would  be  an  irrespinible  air,  and  it  would  affect 

mtk  Tarying  intensity  all  who  breathed  it*     In  order,  there- 

farej  to  fiustain  these  eonjecturcs  in  their   entirety,  we  must 

wmomB  two  poaitions,  each  of  which  is  yet  unproven  :  firstly^ 

iikal  Ozone  may  exist   in  intensity  in  the  air,  although  not 

detectable  by  the  present  recognized  tests  or  by  the  senses  ; 

mdp  secondly,  that  there  are  lociil  currents  of  Ozone  which 

erpss  the  path  of  one  person  and  injure  him,  while  others 

escape.     Both  these  positions  are  possible,  but  they  are  not 

proren.     ITiey  will  be  approached  by  steady  work  at  oxygen, 

a  body  which   we  once   thought    the  immortal  Priestley  had 

dimmed  and  defined,  but  regarding  the  nature  of  wLich  we 

itancl  as  yet  like  little  children^  who,  thinking  they  detect 

fbrm  and  colour  and  beauty  in   a  soap-bubble,  suddenly  are 

perplexed  by  seeing  it  resolve  itself  into  the,  to  them,  iuvisiblo 

ana  unknown. 

Bead^^,  I  fear  yon  are  weary,  and  I  too  tire.  I  have  only 
one  or  two  things  more  to  say  on  the  text  I  have  takeu,  and 
*'"  r-to ''  shall  be  the  motto .  Firstly,  then,  let  me  add  in 
.  d  to  active  oxygen.  Ozone,  that  as  it  is  the  great  purifier 
Ml  iu^:  dead  earth,  so  perchance  it  is  the  physical  punficator 
of  the  living  animaL  The  light  shines  doubtfully  here,  but 
the  direction  of  it  is  to  show  that  when  oxygen  gas  is  brought 
into  contact  with  the  blood  in  the  livmg  lungs,  it  is  in  part 
tninsfiirmed  into  Ozone,  and  that  the  subtle,  active  agent  is 
doing  its  work  more  secretly  but  not  less  certainly,  within  the 
taaanes  of  the  organism,  than  in  the  world  without.  Secondly, 
I  wonld  mention  that  the  special  physiological  effects  of 
Ozrmr-  are  destroyed  by  heat,  and  are  obscured  or  prevented 
^  Tie  cold.    In  experiments  to  show  the  effects  of  Ozone 

<  :  l1  respiration,  a  temperature  not  lower  than  65  deg. 

Fahr.,  and  not  higher  thi^ii  7b  deg.,  should  be  sustained. 
Thirdly,  I  would  state  that  there  is  a  condition  of  atmo- 
UEpherie  oxygen  in  which  that  gas  exhibits  an  opposite  condition 
to  the  ozonised  state*  Oxygen  in  this  opposite  or  negative  con- 
dttion  is  called  an  to  zone.  There  are  different  methods  of  pro-  ' 
*l  1  to  zone  which  I  have  not  space  to  doscriboj  but  I  must 

li'  _        L  in  some  experiments  on  the  re-iuhalationof  air  many 
Umm  over  I  was  able  to  reduce  oxygen  to  such  negative  state  ' 
tha^  it  failed  to  support  life.    The  act  of  purifying  such  oxygen 
^tom  carbonic  acid  and  other  tangible  impurities  had  no  effect 
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in  rc-nJo:-:r.j'::  hcrx-r  ?.::ed  foriht-  siiprir:  c f  lijuhhy  life;  but 
Ozci:-.-  a:  ^.i.Ol  r. <:::•.!  to  ::  ajtivj  r.vvr.  In  this  negative 
oxviren  a:::::::.!?  uivi-  r.s  ::'  ;:-^Jer  :I:e  ::.r!:::-::ce  of  a  narcotic;  in 
ir  the  ilo<:r".  ::.n  •.  f  ::u-  r-r:''.;;j:s  •::'•: rjir^iv:*  ckvomjio^ition  is 
great'y  irjp...^.c-J.  and  i::o  p:\>vnje  -f  ?u:h  products  speedily 
•  renLi::^  ::  i:::oler;i':»:y  •.•dei:>:ve  :  il'^iid  i\n:n::.I  :iss'.iL'  in  it  I'apidly 
putrlr.os.  and  v.-.iinds  ::i  the  I .  liv^  cf  l:%-ing  animals  become 
saiii: us.  dar'ii.  and  iuiwh:les:n:?. 

La-:'y.  we  jr-it'icr  ircni -svL;.:  In-.s  :r:ne  lof'.»re  a  few  facts 
bearlnc  vn  hvLri.niv*  incasv.ros.  centra'  :-::d  >pvo:al.  We  may 
learu  t;:.-.:  :.s  Oz:n:  is  used  up  in  or  wd:d  l:o;di::os,  and  as  its 
proscnoe  is  j^^on:::.'  :.r  :::e  ivin.":/.  «::*  ::u^  pr: ducts  arising 
from  d.  .■  n.y  -injr  •.  riTJ-niv.*  reni..i::s,  n:-  n:ere  attention  to 
ven:il:;::  n.  h.v.t-vcr  ::nr:r:an:  :ha:  nn^y  le.  can  snSce  to 
m:;k-?  :l:e  i..:-  oni.^ien:  :.r  supp:r::nr  :::»:l:hy  life  unless  the 
air  le  rLndvvj.i  arrive  Vy  :r.o  yrof.njo  •.  f  Oz.ne.  Hence  it  is 
an  al  surdity  •::  th-:  wo-.-s:  d^soriyii.n  :o  build  h«:spitals  for  the 
sick  in  :::;?  niiis:  cfihe  crjwdexi  Ixvdiries  cf  the  poor,  and  to 
ven::'.:i:-.-  :ntn:  with  rdr  iha:  ha*  swcy:  its  way  over  a  sea  of 
aminrniacal  c:n:p: unds  derive!  :r.n:  :he  living  and  the  dead. 
Hence,  humi-.n  dwe.dn^-s  lu/.:  en  ::;-:■  I  :rders  of  lakes  or 
pc-:ls  cl:arj\d  \\n:h  orc^-nic  '":  '  -">.  -.r  bui':  near  manun^heaps^ 
cr  over  svwjr-s,  cr  n  trr.und  s.i:ur-.'.:':i  wirh  purretying  sab* 
stj.ncts.  ro.\^n:e  n.  ^essarily  :h;?  .en::-:s  •.:' the  fever  type  of 
disjaso:  n::  Vy  n.  j-:ssi:y.  l\s  is  v/d^.rly  supposed,  because 
the  inl.:iV::.Ln:s  .;r-o  c.n>"..us  ^:*  "  sn.vd."  but  because  the  air  ^ 
they  V:-;..i:'..  is  reduced  in  avT:vo  r  :w- r.  and  poisons  are  being  ' 
irenor.-::.:  .  r;und  ::::n:  :o  wln/n  :l.:v  :;rc-  c.nsrontlv  exposed 
anvi  v'vi.r:-  w:::c::  :.'.:y  ::i.,  a  Tiaay  yrvy. 

The  '-.::ur:  is  cvor:  1  hive  d:,/.:  w::h  a  suVoc:  thiU  is  in. 
some  s:n<o  r.  :\-rad  x.  ..Vsrrus;.-  y;.:  s:niv:e.  unpractical  and 
yo:  ::"  ;.'.".  suV':j:>  iho  n:.s:  i r.i::ij;d  when  ::  is  well  known. 
In  :in-.e  ih^r^^  wdl  V:  n,^  yAr.id.x.  Vu:  :he  hard  and  most 
xnys:;r.:n> '.»V.urs  c:'  :ho  sji-.n::::.*  :nv:s:ig^.i:.:r  will  resolve 
thcnis^'viS  n::;  a  :\w  i\-sy  pr. y:s::::ns  wh:ch  all  will  under- 
s:an.;.  Th-.n  ^vc  >::;//.  :.skj  ^.»r."  :o  o:n>^rve  0-cne  where  it 
sh:vd.:  V.  v:  v.>;rvcd.  :.^  >-':**  0"  -  -ki.  lijh:  in  p'.acts  where  it 
canno:  I :  ...v.:-.  <  s-.j.ir,  d  na:ur.-'!y  :  snd  TontUirAlize  it  if,  like 
the  K.n'.;.n  ,  :n:.:r:,n'>  s  *..v.>rs.  i: . .  v.us  -v^.i:- weco  not  want  it. 
InO-i.n.^  ..v.;:h-:r  ir,n.:-\:..n  n:..y  ;ij:u.^*>.-  stv  an  article  of 
ccnim-.r-::.  r.n.l  tvcn  n  .^v  :-n  "'  O.-.n^  \.\  n.^v.ny  "  might  prove 
::<:':" :::'  n:.-."y  .i  us. :".:',  V.::.  ;^s  .^  s..;^ncn:c,  a  paying  eoneem. 
^u :"....  ::v  ,v.y  c.  .-.'.l  IL\:.':-..  d:;d:r  :■■.  disinf-.v:.  preserve 
z.'.-::.-  V..:  v.  ^-;:.\:  ..  <.  .ir.d  cv:  <...  ..r  :;■  iv^ry  household 
:!.. :  r-  :..r,  I  :::::>  •  suv; '/  '  «  '"  -^  1 :  .is  m.;n:i4r^Al»Ie  as  gas, 
;.:..l  ..s  '„.  ly  ,-s  V.  i:..-:  .  .;  v.  :'.  .•.,;■•  yr;.x*;&n::. n  the  lieges 
iiiiirh:  m  .kc  v,s:  .:':'...  /iM  :  ..>  >..:\.y  in  :hv:r  h;useh:lds  as  I 
acdc :hcr  ni^n  c:'  so:-:nA?  make  uso  ;:*::  :v  the  lalvraiorv. 
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GLACIERS    AND    ICE, 


BY  W.  R  BAERETT, 

IX  THE   PHYSICAL  LJIBORAt^ET  OF  TBB  ROYAL   IKeTItUTION. 


''pnERE  13  peAaps  nothing  that  excites  the  admiratioa 
X  of  the  student  of  nature  mot^e  than  the  stability  which 
throughout  the  universe ;  and  his  admiration  passes 
emotion  when  a  closer  oxamination  reveak  the  fact 
permaiiency  is  upht'ld  by  incessant  change*  Tins  uu* 
repose  is  shown  by  the  heavenly  bodiesj  and  is  found 
among  the  atoms  of  matter  |  for  the  actions  of  law,  unlike 
oar  own^  remain  untrammelled  by  the  element  of  size, 
Gmld  wej  therefore,  take  our  stand  in  space,  and  be  omni- 
at  spectators  of  the  workings  of  the  universe,  we  should 
1  a  thrill  of  ceaseless  movement  passing  fi-om  limit  to  limit, 
imd  carried  on  from  age  to  age*  Streaming  from  every  orb^ 
and  spreading  far  and  wide,  crossing  and  rocrossing,  without 
irregularity  or  jostling,  there  would  be  the  wave-like 
motion  of  light  and  heat,  keeping  up  most  literally  an 
UTLending  strain  of  ethereal  miisic.  On  the  surfaces  of  the 
worlds  rolling  beneath  us,  such  air  and  water  as  they  possess 
would  be  seen  pulsing  from  equator  to  pole,  or  locked  and  un- 
locked by  changes  in  their  nature,  and  all  tho  while  the  very 
particles  of  both  would  be  swinging  to  and  fro  in  regular 
cadence.  It  is  the  perfect  harmony  which  reigns  in  every 
part  that  sustains  this  eternal  motion.  There  is  no  confusion, 
10  noise;  the  parts  are  ^Vfitly  joined  together,"  and  work  in 
ci^cord  ;  moreover^  by  the  juxtaposition  and  blending  of  their 
morements,  they  become  subservient  to  the  wants  of  man. 
The  reverence  to  an  unseen  Ruler  which  these  facts  awaken, 
18  sot,  indeed^  denied,  but  confirmed  by  every  other  teaching 
of  physical  science. 

This  wonderful  roll  of  nature,  which  secures  unity  whilst 
abolishing  uniformity,  is  strikingly  manifest  in  the  distillation 
of  water  which  occurs  on  so  gi^nd  a  scale  over  the  globe. 
Seas  are  lifted  by  the  suu  as  vapour,  and,  condensing,  fall  to 
the  earth  as  rain  or  snow,  thus  forming  our  lakes  and  rivers, 
whose  waters  at  last  return  to  the  ocean.  But  how,  it  may  bo 
askedj   is    this  circulation   maintained,  when   the  congealed 
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vapours  add  themselves  to  that  mantle  of  snow  which  for  ever 
enwraps  the  higher  mountain  peaks  ?  Up  to  a  certain  point 
the  summer's  heat  annually  removes  the  winter's  snow, — the 
gain  on  the  one  hand  and  the  loss  on  the  other  are  evenly 
balanced;  but  beyond  this  point,  as  we  rise  into  colder 
regions,  the  gain  exceeds  the  loss,  and  a  residuum  of  unmelted 
snow  is  added  to  the  yearly  fall.  We  have  passed  the  so-called 
snoW'li)!^  above  which  increasing  quantities  of  snow  would,  in 
this  way,  yearly  accumulate.  Let  this  action  continue  unchecked 
for  centuries,  and  nothing  but  the  reaching  of  a  superior  snow- 
line, where  the  dryness  of  the  upper  air  forbids  the  formation 
of  snow,  would  prevent  the  transference  of  our  oceans  from 
their  beds  to  mountain  summits.  ''  Supposing,  at  a  particular 
point  above  the  line  referred  to,  a  layer  of  three  feet  a  year 
is  added  to  the  mass ;  this  deposit,  accumulating  even 
through  the  brief  period  of  the  Christian  era,  would  produce 
an  elevation  of  5,580  feet.  And  did  such  accumulations 
continue  throughout  geologic  instead  of  historic  ages,  we 
cannot  estimate  the  height  to  which  the  snows  would  pile 
themselves.'^  *  But  our  mountains  do  not  thus  perceptibly 
grow  higher;  what  is  it  takes  their  increasing  burden  away, 
and  enables  the  rhythm  of  nature  to  flow  on  here  as  elsewhere  t 
It  is  the  glacier  which  removes  the  annual  load  of  snow  firom 
the  mountain  sides,  and,  by  its  liquefaction,  finally  restores  to 
the  ocean  water  which  may  have  been  lifted  from  it  some 
centuries  before.  Concerning  this  an  eminent  man  of  science 
has  recently  said,  "Is  it  not  very  remarkable  that  ice,  by 
special  properties  which  belong  exclusively  to  it,  has  a  move- 
ment which  probably  is  the  only  one  slow  enough  to  remove 
in  a  continuous  manner,  without  entirely  ceasing,  the  sur- 
charged reservoirs  of  snow  heaped  upon  the  summits  and 
plateaux  of  high  mountains  ?  At  the  same  time  the  ice  itself 
descends  into  cultivated  valleys,  without  producing  there 
periodic  cataclysms,  but,  on  the  contrary,  originating  those 
rivers  that  the  heat  of  summer  enlarges,  and  which  carry 
freshness  and  fertility  into  the  plain.  How  admirable  a  com- 
bination of  the  forces  of  nature,  that  a  superior  Intelligence 
could  alone  co-ordinate  with  a  determinate  end  in  view !  But 
even  this  is  only  a  feeble  scintillation  of  transformations,  as 
grand  as  they  are  innumerable,  continually  taking  place  in  the 
laboratory  of  nature,  of  which  God  alone  is  the  master,  but 
into  the  mysteries  of  which  man  is  permitted  to  glimpse.'* 

But  the  snow  on  the  mountain  summits  is  a  dry,  white 
powder,  whilst  the  glacier  is  composed  of  clear,  solid  ice. 
How  can  the  one  be  transformed  into  the  other  ? 

♦  Tyndall's  "  Heat,"  2nd  edition,  p.  ISC. 
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To  Miswer  tMa   qoestion  let  xis  trace    tlie  histoiy  of  the 

ghder  itself  from  its  birth-place  in  the  gnow-fields  abovej  to  its 

dissolution   in  the  yaUeys  below.     The  surface  of  the  snow- 

Seld  18  melted  by  the  daily  action  of  the  sun,  but  being  subse- 

iBieatlj  refro^en,  a  crust  is  produced  sufficiently  strong,  before 

WB  mm  melte  it,  to  bear  the  weight  of  the  climber.    Below  this 

fhtforio  the  snow  is  dry  and  iucoherent ;  it  will  not  **  bind  *^ 

ifan  squeezed   together;   it  is  like  so  much  white  dust  or 

ftoffiT :  nevertheless  this  is  the  material,  which,  by  the  unceasing 

setion  of  directed  force,  is  fashioned  into  a  glacier-     It  is  by 

Ifae  repetition  of  the  sun's  action  just  described,  that  the  first 

tib&ge  is  urr ought.    The  liquefaction  of  the  superficial  portions 

flf  tfae  snow-cruit  creates  little  riruJets,  which,  piercing  into 

Ibe  under  snow,  deliYer  their  warmth  to  the  mass  around  as 

tfcty  lli^aselTes  become  frozen*     In  this  way  the  external 

Beat    i»  conTeyod  to  the  interior  of  the  *^now,   in   the  end 

devfttiiig  its  temperature  to  32*^  Fahr*,  the  free/.ing  point  of 

Viler*      If  the  snow  be   now  examined  it  can  be  rolled   or 

iqnecKed  into  a  cohereiit  mass ;  in  fact,  we  hare  here  dis* 

carere<l  what  every  schoolboy  knows,  that  snowballs  can  only 

be  made  when  a  thaw  sets  in.     As  the  snow  lies  on  the  sides 

e(  the  moniitain  the  action  of  gravity  tends  to  pull  the  mass 

downward.    The  pressure  thus  deTcloped  acts  like  the  sqaeeze 

of  OUT  hands  on  a  snowball,  it  binds  together  the  snow-slope 

m  those   parts  where  the  temperature  is  not  below  32',  and 

^iMMKhout  the  whole  it  brings    the  particles   of  snow  into 

HHpp  contacti  gradually  ejecting  the  air  which  lies  between 

»©  grannies. 

8tiow  is  white,  not  by  itself,  but  from  its  state  of  division ; 
Attj^riT  and  salt  are  white  from  the  same  reason.  Pound  a 
tnixisparent  lump  of  so  gar- candy  or  rock-salt,  and  the 
powder  is  opuque  aud  white  like  snoWp  The  transparency  of 
the  soKd  is  due  to  its  pfirticles  being  in  perfect  contact;  the 
opacity  of  the  powder  is  caused  by  the  breaking  up  of  this 
continttity.  In  the  former  case  the  light  readily  glides 
through  ;  in  the  latt^er,  from  a  well-kuown  optical  law,  a 
tittle  light  is  pitched  back  to  the  eye  as  it  passes  and  emergag 
from  particle  to  particle,  A  Inminoos  beam  is  thus  unable  to 
itmggle  through  the  entanglement  of  air  and  solid,  for  though 
inch  alone  m  transparent,  their  intermixture  becomes  opaque 
from  the  incessant  "  echoing"  of  light  that  is  aroused.  From 
tUi  caiifle  wheu  glass,  alum,  or  ice  is  crushed,  an  opaque 
vidle  powder  results  ;  and  conversely,  when  sugar,  spermaceti, 
stearine,  or  snow  is  melted  or  powerfully  squeezed  together, 
a  translucent  substance  is  produced. 

The  mountain-snow  tjs  thus  squeezed  by  the  superjacent 
portioDB }  it  yields,  and  as  some  of  the  air  entrapped  in  th© 
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snow  escapes,  a  compact  mass  is  formed,  half  snow  and  ham 
ice,  technioullj  termed  nevfL  By  the  force  of  gravity,  tn 
7ieve  13  slowly  dragged  downwards,  moving  partly  by  tim 
upper  layers  slipping  over  the  lower  ones,  and  partly  by 
the  shdmg  of  ita  whole  mass  bodily  down  the  plateau. 
As  warmer  regions  are  entered^  the  ndve  gathers  into  thfl 
valleys,  and  becoming  more  and  more  consoHdated,  it  pussdn 
by  insensible  degrees  into  the  fjlaciev.  Still  urged  down  warn 
the  glacier  continues  to  move  by  sliding  and  yielding,  grind- 
ing down  the  rocks  over  which  it  passes,  or  grooving  and 
scratching  them  in  the  direction  of  its  motion.  It  is  the  long 
continuance  of  this  action  which  has  led  many  eminent  men 
to  believe  that  tho  glacier  scoops  out  tor  itself  the  valley 
through  which  it  moves  j  but  though  this  view  has  been 
opposed,  it  certainly  appears  probable  that,  if  it  cannot 
originate^  the  glacier  may  enlarge  and  condition  its  bed. 

Whatever  erosive  power  the  glacier  may  possess,  it  is 
greatly  a^sistod  by  that  disintegration  t^  which  mountains  are 
especially  subject*  Frost,  storms,  and  avalanches  arc  all 
actire,  so  that  as  the  glacier  moves  along,  its  borders  become 
laden  with  the  debris  of  falling  rocks,  giving  rise  to  the  so-called 
mormnt's,  seen  as  longitudinal  streaks  on  the  glaciers  shown 
in  fig*  1  i  Tho  edges  of  the  glacier  are  in  this  way  Hned  with 
ridges  of  stones,  which  to  a  large  extent  prevent  the  sun 
melting  the  ice  beneath  them.  The  consequence  of  this  is 
that  as  the  other  portions  of  the  glacier  not  thus  screened 
melt  away,  the  moraines  relatively  rise  to  a  considei'able 
height,  until  in  some  places,  as  at  the  upper  portion  of  the 
Mer  de  Glace  near  Mont  Taeul,  through  the  moraines  the  mar- 
ginal ice  is  elevated  nearly  fifty  feet  above  the  level  of  the 
san*ounding  glacier.  Pushing  far  below  the  limits  of  per- 
petual snow,  indeed  correctly  commencing  only  where  tho 
enow-hne  ends,  the  glacier  reaches  warm  and  cultivated 
regions,  where  its  soiled  substratum  and  weather-beaten 
surface  are  continuously  melted,  forming  numerous  turb: 
streams,  which  finally  discharge  themselves  into  the  ocei 
Measuring  from  their  end  or  snout  to  thoir  origin,  the  glaci 
of  the  Alps  on  an  average  are  from  ten  to  twenty  mOes  lon^ 
and  in  the  main  about  half  a  mile  wide.  Their  depth  has  not 
been  well  ascertained,  but  in  some  places  they  have  been 
bored  216  feet  without  reaching  their  bottom.  Large  as  are 
these  ice-streams,  they  are  suqiassod  in  other  countries  i  and 
even  those  are  but  pigmies  compared  to  what  must  formerly 
have  existrod  during  a  pre-historic  age. 

The  velocity  with  whieli  tho  glacier  moves  along  its  bed 
has  been  the  subject  of  careful  study  ever  since  the  year  1811 
wh^  M.  Agassiz,  by  exmt  and  laborious  observations   es     ' 
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t^y 


QlACtmiB  AXD   ICE, 


45 


"lie  fact  of  a  continued  motion.     But  it  is  chiefly  from 

fcpcalc^d  es^miBatious  of  Principal  Forbes^  who  lias  de- 

mmkj    ye&rs   to   a  critical    sur^'ey  of  the  glaciers  of 


Tta.  U* 


ay   and   the  Alps,    and    the    intnepid    observations  of 

ifesacnr  Tyudallj  that  the  movement  of  glaciers  was  found  to 

f  subject  to  certain  laws  which  have  been  sought  out  and 

*  Th»  and  the  following  woodcut  are  iakeu  from  tbe  *'  Glaciers  of  the 
a:^^,"— |ml)lisliod  by  Munny, 
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established.  The  rate  at  which  the  glacier  moYes,  depends  i 
on  the  angle  of  the  slope  on  which  it  rests,  or  the  width  of  tj 
its  channel,  and  on  its  own  depth.  As  the  two  first  conditions  i 
change  from  the  progress  of  the  glacier,  the  last  continually  . 
alters,  the  glacier  thus  undergoing  the  diversities  to  be  found  ; 
in  a  river — massing  itself  in  the  gorges  and  moving  like  rapids^ 
or  spreading  itself  out  in  the  plains,  where  it  stagnates  into  . 
water,  or  sluggishly  creeps  along. 

This  enables  us  to  understand  the  analogy  that  has  so  often 
been  suggested  between  a  glacier  and  a  river.  The  comparison  ; 
is  in  every  respect  true,  for  the  glacier  is  fed  by  tributaries, 
bends  round  a  comer,  accommodates  itself  to  the  shape  and 
size  of  its  channel,  and  is  retarded  by  the  friction  it  encounters 
against  its  bed.  In  fig.  1,  four  glaciers  are  seen  to  pour  into 
a  single  channel,  where  they  are  welded  into  the  Mer-de- 
Glace.  The  channel  through  which  the  united  mass  is  urged, 
is  seen  to  be  extremely  narrow.  Professor  Tyndall  has  deter- 
mined the  width  of  the  three  main  tributaries  just  before  their 
point  of  junction.     They  are  as  follows  : 

Glacier  du  G^ant 1134  yards 

Glacier  du  Lechand       825    „ 

Glacier  du  Taldfire 638    „ 

Making  a  total  of 2597    „ 

At  Trflaporte  the  united  stream  was  measured,  and  found 
to  be  a  channel  only  893  yards  wide.*  Bight  through  this 
narrow  gateway  the  entire  quantity  of  ice,  which  was  pre- 
viously contained  in  a  bed  nearly  three  times  as  wide,  is  con- 
tinually being  forced.  This  fact  is  surely  one  of  the  most  im- 
pressive in  the  whole  of  glacial  phenomena.  It  reveals  at  once 
the  enormous  pressure  to  which  the  glacier  must  be  subject,  in 
order  to  thrust  a  solid  body  like  ice  through  such  a  gorge. 
But  it  is  only  the  shape  of  the  glacier  which  changes ;  its 
volume  is  not  materially  afiected  by  this  compression.  Just 
as  would  occur  with  a  river  similarly  circumstanced,  the  depth 
and  velocity  of  the  trunk  glacier  at  Tr^aporte  becomes  greater 
than  before  existed  in  any  of  its  tributaries. 

The  union  of  several  glaciers  is  marked  by  the  transference 
of  a  corresponding  number  of  moraines,  mimes  on^,  from  the 
sides  to  the  cen&e  oF  the  glacier.  In  other  words,  at  the 
junction  of  every  two  glaciers,  two  lateral  moraines  pass  into 
one  medial  moraine.   This  will  become  clear  by  again  referring 

♦  "  Glaciera  of  the  Alps,**  p.  287. 
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lo  %*  1,  where  a  h  c  d  e  indicate  medial  moraines  formed  by 

ikettnion  of  one  more  than  a  corresponding  number  of  glaciers, 

like  a  river,  where  the  glacier  rnha  along  its  bed,  its  motion 

is  impeded  ;  hence  it  moves  with  different  velocities  at  different 

ijht9  fjTi  its   surface.     A  row  of  Btoues  lying  straight  across 

V  to-day,  will  not  be  in  the  same  position  to-morrow^ 

d  ones  mil  have  crept  forward  some  20  to  30  inches, 

marginal    ones  but   5  to  10   inches,  and   the  others  in 

^  i>rtion.     The  first  reference  to  the  speedier  motion  of  the 

eenizm]   parts   of  the   glacier   was   made    in    the  writings  of 

iBbhop  of  Savojj  M»  Rendu  ;  a  year  later,  In  1842,  Principal 

.  Foffaes  definitely  established  the  fact,  whilst  immediately  after- 

"        il*  Agassix  demoiietrated  it  by  obsen^ations  which  then 

ibraced  a  yearns  motion  of  the  different  parts  of  the  glacier 

od'the  Aar,    These  results,  confirmed  by  subsequent  observersj 

m  exact  accordance  with  the  flow  of  rivers  which  are 

to  move  fastest  at  their  central  superficial  parts.  Indeed^ 

[afaready  noticed,  the  strictness  of  the  analogy  between  a 

lier  and  a  river  ia  remarkable*     When  a  current  rounds  a 

re,  its  point  of  awiflest  motion  shoots  for  a  while  boyond 

centre^  regaining  its  central  position  if  the  river  continues 

itruight,  but  passing  again  to  the  opposite  extreme  if  it  turns 

ia  a  contrary  direction — its  course  resembling  the  path  taken 

by  a  dog  pursuing  a  hare,  which  swerves  from  side  to  side^ 

a  figure    osoaUy   shown   in  natural   philosophy  diagrams    to 

Skialrate  the  iMuence  of  inertia.     Just  in  the  same  manner 

does  the  glacier  beha^o  when  its  co'iirse  is  deflected.   Professor 

Tyndall  first  drew  attention  to  this  interesting  fact,  proving 

it* by  a  series  of  measurements  on  the  curvatures  of  the  Mer- 

-'i^ice  between  Trelaporto  and  Montanvert,  and  arrived  at 

inclusion  that  "the  line  of  maximum  motion  in  a  glacier 

a  a  cnr^^a  more  deeply  sinuous  than  the  valley  itself,  crossing 

Urn  axis  of  the  valley  at  each  point  of  contrary"  flexure/^  * 

Th©  central  parts  of  a  glacier  being  those  in  most  rapid 
niolioii^  the  sides  must  necessarily  be  in  a  state  of  strain  from 
tlia  coE^tdnt  diug  taking  place  towards  the  centra.  This  is 
B,  and  as  ice  is  incapable  of  stretching,  the  glacier 
at  right  angles  to  the  line  of  tension.  These  cracks, 
loally  opening  by  the  continued  pull,  form  the  so-called 
trginal  crevasses,  indicated  by  the  double  border  hues  in 
5j|.  3*  The  crerasses  must  thus  point  down  the  valley,  at  first 
wght  appearing  as  if  the  glacier  moved  more  rapidly  at  its 
ectges  than  at  its  centre.  It  was  this  anomalous  appearance 
vludi  so  greatly  puzzled  the  early  obserrers.  Recently,  how- 
CTOTp  it  has  been  shown  by  a  celebrated  EngHsh  goometer^ 


♦  Phil  Ttsjob.,  1859^  p.  268. 
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Mr.  Hopkins^  that  the  lines  of  greatest  tension  in  a  glacier  make 
an  angle  of  45°  with  the  side  of  its  valley;  along  these  lines 
(shaded  in  fig.  3),  the  ice  is  most  severely  strained,  and  as  a 
necessary  consequence  its  tendency  to  break  is  greatest  in  a 
direction  perpendicular  to  them. 


Fio.  2. 


Fio.  3. 


In  fig.  3,  which  is  a  sketch  in  plan  of  part  of  the  Lower 
Grindelwald  Glacier,  the  arrow  shows  the  direction  of  the 
motion ;  the  lines  on  each  side,  parallel  with  the  barbs  of  the 
arrow,  indicate  the  direction  of  the  strain;  whilst  the  blacker 
lines  across  the  former  show  the  marginal  crevasses.  In  some 
places  in  the  drawing  the  crevasses  are  seen  to  stretch  quite 
across  the  figure.  This  is  caused  by  a  sudden  change  of 
inclination  in  the  bed  of  the  glacier ;  the  ice,  being  unable  to 
pass  over  the  bend  without  rupture,  snaps  across,  and  deep 
transverse  crevasses  are  the  result.  The  union  of  these  with 
the  marginal  crevasses  creates  in  certain  places  continuous 
fissures,  which  swoop  in  immense  curves  across  the  glacier, 
the  convex  side  of  the  curve  being  always  turned  upwards. 
The  formation  of  the  transverse  crevasses  is  seen  in  fig.  2, 
each  portion  of  which  represents  in  section  the  parts  shown 
directly  beneath  in  plan.  As  the  leaves  of  a  book  open  when 
its  back  is  bent,  or  as  a  stick  snaps  when  strained  across 


the  kneej  so  the  glacier  breaks  up  into  huge  wedges 
of  ic©  when  pasamg  over  an  uneveu  bed.  After  a  level 
ioriitce  h.a3  been  attained,  the  broken  masses  are  forced 
together  by  the  pressure  from  behind^  they  re^unite,  and 
Bcarcely  a  ti^ic^t?  is  left  of  the  gaping  chasms  abovei  The 
iQ&rgitial  crevasses,  it  mustj  however,  be  remeinberedj  still 
continue  to  be  formed  from  the  onward  movement  of  the 
jflacier.  At  a  favotirable  point  of  view  there  can  be  seen 
Beross  the  glacier  curved  streaks  of  mud,  known  as  dirf'htwdSf 
ikintly  shown  on  the  Glacier  du  Gcant  in  fig.  1.  Those  are  sup- 
posed to  have  their  origin  rnuinly  iu  the  great  ice  cascades  of 
the  Alps ;  the  debn^s  of  the  glacier  being  "washed  into  the 
fissures  J  tho  subsequent  molting  of  the  ice  leaves  the  silt 
in  Buccessive  curved  stripes.  In  addition  to  the  marginal  and 
transverse^  there  are  also  hjugUudinal  crevasses  which  appear 
mt  the  terminal  portions  of  some  glaciers^  and  are  induced  by 
a  resistance  in  frontj  causing  a  lateral  movement  where  the 
glacier  has  room  to  expand. 

Such  are  the  main  phenomena  of  glacier  motion*  Tlie 
questioB  now  arises,  how  can  so  brittle  a  solid  as  ice  flow 
Hk©  a  river,  or  bend  hither  and  thither  like  a  stream  of 
molten  lava  ?  Looking  at  this  latter  comparison,  it  suggested 
itself  to  Principal  Forbes  that  ice  was  probably  not  so  solid 
as  we  had  hitherto  supposed  it;  but  that  its  nature  might 
approximate  to  that  of  a  plastic  body  like  wax  or  dough  j  or, 
indeed^  it  might  be  of  a  viscous  character  like  tar,  honey,  and 
C^iada  balsam*  This  extremely  bold  idea  gave  rise  to  a 
certain  explanation  of  glacier  motion,  known  as  Forbes^s^ 
the  plastic/or  the  viscous  theory*  According  to  this  theory 
ice  is  assumed  to  be  plastic  or  viscid,  and  from  the  possession 
of  this  property  glaciers  move  through  their  channels  just  as 
lava  moves  down  a  mountain  side,  and  several  glacier-streams 
unite  just  as  several  streams  of  lava  would.  But  imagine  a 
ijtream  of  dough  flowing  down  the  Alps  ;  it  would  move  without 
rupture  and  over  a  ni  ode  rate  declivity  it  would  fall  without 
breaking.  Indeed,  one  of  the  distinguishing  characteristics 
of  a  plastic  body  is  that  it  can  be  stretched  or  drawn  out  into 
filaments  when  under  tension.  But  though  the  passage  of 
the  glacier  through  narrow  gorges  shows  that  ice  can  yield 
lu  pressure,  observation  hfis  failed  to  indicate  its  power  of 
fctretching  even  in  the  smallest  degree  ;  othorwiso  the  crevasses 
would  not  be  formed*  The  plastic  theory  fails,  therefore,  to 
leoaatit  for  all  the  facts. 

We  are  not,  however,  left  to  bare  speculation  for  an  expl&- 
narion  of  the  wonderful  power  of  accommodation  possessed 
by  joe*  One  of  Mr.  Faraday's  simple  but  suggestive  experi- 
mentsput  the  key  of  glacier  motion  into  the  hands  of  Professor 

VOU  V, — KO*  XVTll,  m 
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Tyndall.  At  a  Friday  evening  meeting  at  the  Royal  Institution, 
in  June,  1850,  Mr.  Faraday  stated  that  when  two  fragments  of 
melting  ice  are  placed  together,  they  freeze  at  their  points  of 
contact.  This  fact,  subsequently  termed  refjelatioii,  recalled 
glaciers  to  Professor  Tyndall,  and  from  glacier  ice  to  glacier 
snow  was  a  rapid  transition.  If  two  pieces  of  ice  freeze 
together,  may  not  innumerable  granules  of  snow  freeze  into 
a  solid  mass  ?  The  probable  formation  of  the  neve  and 
the  glacier  were  thus  swiftly  suggested.  In  his  own  words. 
Professor  Tyndall  says  : — 

Snow  was  in  the  yard  of  the  Royal  Institution  at  the  time  ;  stuffing  a 
quantity  of  it  into  one  of  the  steel  moulds  which  I  had  previously  employed 
to  demonstrate  the  influence  of  pressure  on  magnetic  phenomena,  I  squeezed 
the  snow,  and  had  the  pleasure  of  seeing  it  turn  out  &om  the  mould  as  a 
cylinder  of  translucent  ice. 
• 
A  section  of  the  identical  mould  used  in  this  experiment  is 
given  in  fig.  4.    A  b  is  the  solid  base  of  the  mould ;  c  n  e  ? 

a  hollow  cylinder  let  into  the  base ; 
p  is  the  solid  plug  used  to  com- 
press the  snow.  When  sufficiently 
squeezed,  the  bottom  a  b  is  removed, 
and  the  cylinder  of  ice  is  pushed 
out  by  the  plug. 

But    what   is    true    of    snow  is 
equally  true  of  fragments   of  melt- 
ing ice.      These    can  be  moulded 
into  any  shape    by  pressure,  just 
as  the    snow  was  moulded.      Tha 
following  beautiful  experiment  illus- 
trates tlus  fact : — ^Placing  a  quantity 
of  broken  ice  in  a  boxwood  mould 
(fig.  5),  shaped  like  a  cup  and  ball, 
and  powerfully  squeezing  the  mass, 
the  fragments  are  crushed  5  but  by 
this  very  act  are  brought  into  close 
contact ;  regelation  occurs  at  innu- 
merable places,   and  finally  on  re- 
lieving the  pressure  a  perfect  cup  of 
clear  ice  can  be  turned  out  of  the 
mould.       Pilling  another  mould  in 
the  same  way,   a   circular  disk   of 
ico  can    be    formed;    and  by  means   of  the  mould,   shown 
enlarged  in  fig.   4,  a  number  of  little  ice  cylinders  can  be 
produced.     Piling  the  cylinders  one  over  the  other  on  the 
:,  and  placing  the  cup  on  the  top,  a  claret-glass  of  trans- 
it ice  is  obtained  (see  fig.  7) ;  the  parts,  shown  separately 
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m  fig*  flj  ^i^g  i^g^dly  iitiited  by  regelatbn.     From  this  novel 
ise-cup,  quite  liquid  tightj  seveml  djnauglits  of  cooled  wiua  can 


f 


TlQ.  &. 


emlj  be  taken.  By  placing  the  rims  of  two  cups  together,  a 
ludbyir  sphere  of  ice  is  produced.  In  the  game  way  Profeasor 
!iyiidaU  has  recently  formed  a  ring  of  ice  by  merely  hammering 
a  plug  into  a  suitable  mould  crammed  with  broken  ice. 


Fia.  <i. 


Fio. 


[The  application  of  the  foregoing  csperimonts  to  glaciers  is 
oWkms.  Professor  De  la  Kive  in  his  inaugural  address^  as 
president  for  this  year  of  the  Swiss  Society  of  Natural  Sciences, 
aafi  ftptly  done  this  in  the  following  words : 
Sncli  k  the  dkcoveiy  of  Tyndjill,  wliich  ituiy  well  be  thus  named*  parti- 
tdady  io  viaw  of  its  conaeciueiices.  Fop  all  tbtsa^  moulds  magnified  become 
tht  bofders  of  tbe  valley  in  which  a  glacier  flows,  Haro  the  action  of  the 
bfifWlIic  pTOss  which  has  sensed  for  the  eseperimeDts  of  the  kbomtoiy  h 
icplaeed  bj  the  weight  of  the  ma&sea  of  snow  and  ice  collet-ted  on  theauianiita,  i 
lal  ttterting  their  pref  Entro  on  tbo  ice  which  dcsceiuls  into  the  vnUt^y,  Sup- 
}ndagt  for  example,  a  gtmhuited  series  of  moiUda  to  e^ciit,  eiich  of  which 
4iien  rcfy  little  from  the  one  which  preciHlea  and  from  thiit  which  follows 
h,  antl  tlmt  a  maaa  of  ice  coaU  be  made  to  pasa  through  all  these  moiUds  ia 
«Qccttdont  the  phenomenon  would  then  become  eontmuous.  Instead  oCj 
mddy  breaking,  the  ice  w  ouhl  l>e  compelled  to  change  by  insenaibb  de^ 
ima,  tbe  spheric&l  to  the  lenticuhir  form.    It  would  thus  exblbit  a  plasticity 
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which  might  be  compared  with  that  of  soft  wax.  But  ice  is  only  plastia 
under  pressure  ;  it  is  not  plastic  under  tension  ;  and  this  is  the  important 
point  which  the  vague  theory  of  plasticity  was  unable  to  explain. 

It  is  then  by  fracture  and  regclation  that  glaciers  are  able 
to  flow,  and  weld  themselves  together  like  streams  of  lava. 
Bnt  om*  readers  are  probably  wondering  whether  other  bodies 
besides  ice  possess  this  convenient  natural  cement.  Appa- 
rently they  do  not,  for  as  far  as  the  experiments  which  Mr. 
Faraday  has  made  on  this  point  have  gone,  it  seems  a  special 
property  of  ice.*  Regelation  only  takes  place  when  the  two 
surfaces  of  ice  are  in  a  melting  condition,  but  if  in  this  state 
it  invariably  occurs.  In  water  as  well  as  in  air,  fragments  of 
ice  will  instantly  freeze  together  by  the  gentlest  contact ;  and 
even  under  water  as  hot  as  the  hand  can  bear,  two  pieces  of 
rapidly  melting  ice  may  suddenly  be  frozen  into  one  by  merely 
bringing  them  together.  The  cause  of  the  phenomenon  of 
regelation  has  been  the  subject  of  much  controversy  among 
scientific  men.  It  would  take  us  too  far  from  our  subject  to 
enter  into  it  here,  but  it  may  be  stated  that  the  original 
explanation  given  by  its  discoverer,  whilst  being  of  the 
highest  interest,  harmonizes  with  all  the  facts,  f 

Ice  is  one  of  those  bodies  which  nature  appears  to  have  put 
together  with  special  care ;  for,  it  may  be  only  subjectively, 
there  are  some  natural  objects  which  after  a  prolonged 
examination  seem  more  wonderful  than  others.  Let  us  look 
at  the  substance  itself.  Here  is  a  block  of  clear  ice,  such  as 
any  fishmonger  can  supply.  Rows  of  air-bubbles  can  be  seen 
running  parallel  to  each  other  throughout  the  mass ;  and  in 
some  irregular  places  there  is  a  fine  gauze-like  appearance 
produced  by  a  web  of  minute  bubbles.  This  is  but  the  poetical 
way  in  which  ice  expresses  a  split ;  for  this  beautiful  netting 
is  the  result  of  nothing  more  than  some  accidental  blow. 
Cutting  a  slice  from  the  block  across  the  bubbles,  let  us  hold 
it  close  to  a  naked  gas-flame  (the  reason  for  which  will  be 
seen  directly),  and  now  let  us  observe  it.  The  lamp  of 
Aladdin  could  not  have  wrought  a  more  wondrous  change. 
The  part  before  clear  and  unmarked  is  now  studded  all  over 
with  lustrous  stars,  whose  centre  shines  like  burnished  silver. 
A  fairy  seems  to  have  breathed  upon  the  ice  and  caused  trans- 
parent flowers  of  exquisite  beauty  suddenly  to  blossom  in  my- 
riads within  the  ice,  and  all  with  a  charming  regularity  of  posi- 

•  Proc  Royal  Society,  vol.  x.  p.  440. 

t  Published  as  report  of  lecture  by  Mr.  Faraday,  in  the  Athenamniy  1850^ 
p.  640  ;  and  '*  Experimental  Researches  in  Chemistry  and  Physics,"  p.  377. 
See  also  a  paper  by  Professor  Tyndall,  in  the  December  number  of  the 
Fhilosophieal  Magazine,  for  a  rentmi  of  the  discussion. 


pefvect 

htak  of  tke 
Ife  ke  to 


l(Ke  Plate  rr.'t  *     It  is  tk 

ItUsspell.    The  ice  vu  kid  I 

I  A«l  du^  tbe  mow  intD 

fbrzna  so  often  to  be 

Ice  is  indeed  onlf  s 

^ikcmt  of  sooir^  wfaieirtyn^  tc 

Ufi9  alre«d^  exphzned, 

Uock   tmuspttreiit.      W^ea  ibm 

the  slab,  it  set  to  work  to  pkk 

tt,  in  certnio  plaoesy  m  npn  bmi  _ 

^iSjj'Sowem  wloeli  ^ppmr  m  Ae  warmed  ice  m  Ihei 

flkb  mgiUitiCiG*     On  h  priim  grovndBy  we  dooM  tkeMtew 

Uiat   the  slwM   of  ihsm  otpni  oyvidi — for  titey  ere 

aarir  w^f?r-— ^wootd  be  tbe  saxoe  as  the  eo&d  ctysteh  wlikh 

awiisally  bmlt  up  tlie  lee.    This  is  foazkd  to  be  the  esse.    In 

Mer  to    make   the  compexison  emsj,  I  hife  '^' 

bjr  side,  in  the  ^pf^  P^>^  of  the  plsle 

Ken  from  Mr.  Gkiah^s  drmwii^i^  and  a  few  of  the 

diaiiicteriBtic    shmpes   of  the  "k^Jowers/'      The  two  we 

leen  to  be  identical ;  each  hare  six  rajs,  and  the  serratkns  in 

both  fuUow  the  commoii  angle  of  dCr^.    Just  as  the  ice  heemm, 

so,  ander  suitable  condittond,  it  liquefies;  the  ioe^flowersj  or 

i^egative  cTratab^  appearing  in  the  samo  plane  as  that  in  whieh 

they  were  formed.    The  air^bnbbles  in  ice  show  this  direclioQ. 

The  bobbles  coQect   m  widelj   distant   lajers,    maridiig  the 

ioeccashre   stages   of  freezing;    between  the  kjers  there  is 

t  iLer  a  clear  inEerremng  space  or  those  perpendu^alar  rows  of 

Irubblcd  already  noticed.     Accordingly  the  ice  freezes  paralld 

irith  the  formerj  and  at  right  angles  with  the  direction  of  the 

latter  biibblc?s.     Some  of  both  classes  of  bnbble-s  are  shown 

iathe  plate,  their  poBition  rt^afciTO  to  the  ice-Oower^  being 

Ihaa  indicated. 

In  the  plate  the  artist  has  striven  to  show,  as  faithfally  as 
possible,  the  resnlt  of  the  internal  liquefaction  of  &  block  of 
ice  through  the  agency  of  heat  from  a  luminous  source. 
For  the  rays  from  a  fire,  the  sun,  or  the  electric  light,  art> 
equally  ^^mpetetit  to  develop  the  flowers;  but  they  cau- 
not  be  so  well  produced  by  a  lamp,  wlieii  the  flame  is 
eurroimded  by  glass  chimneys,  f  Beautiful  as  the  plato 
appears^  it  is,  howeverj  impossible  for  the  most  BkiUul  artist 
♦  It  b  to  I>r,  Tjnilall  we  are  itidebieil  for  thb  rcvektion  of  the  atmctur@ 
of  ic*. 

+  1  liftYP  to  thank  ifr.  ^X.  West  for  the  care  with  which  he  repeatcilly 

emuiacd  HwkE  of  ke  whilst  xoakiiig  thf?  eugrnving  from  the  substautt*  iisuif. 

Iftortler  i&  give  a  gt?in»rkl  i*lea  of  the  dlsintegiiitiou  tho  urtist  hus  couibitiod 

two  or  three  pcfiiita  of  view :  thU  will  ucco\iiit  fi>r  *tn_v thing  apiieurlng  liko 

,  int|;idaritj%  where,  naturjilly,  a!l  is  order  and  precision. 
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to  represent  the  loveliness  generated  in  a  lump  of  ice  bj 
the  mere  passage  of  a  sunbeam  through  its  substance.     Let  ^ 
the  reader  test  this  assertion  for  himseLT^  and  not  rest  satisfied.^ 
by  looking  at  the  drawing.     With  a  little  patience  and  care 
nothing  can  be  easier  than  to  reproduce  the  phenomena.    All 
that  is  necessary  is  to  procure  a  block  of  Wenham  Lake  ice, 
saw  a  slice  from  it  in  the  direction  named^  smooth  the  sides 
by  rubbing  on  a  warm  metal  plate^  hold  the  slab    close  toi 
a  candle  or  gas  flame^  and  during  its  disintegration  observe  I 
the  ice,  assisting  the  eye  by  a  lens, — ^the  formation  of  tha| 
exquisite  six-petalled  Uquid  flowers  will  then  be  instructively 
and  distinctly  seen. 

When  ice  is  examined  late  in  the  season,  a  cloudy  appear-^ 
ance  is  seen  within  it,  looking  very  much  as  if  a  kind  of 
angular  dust  had  permeated  the  block  and  arranged  itself  in. 
stria)  parallel  with  the  bubbles  :  this  appearance  is  shown  in 
the  lower  part  of  the  engraving.  The  heat  of  a  gas  flame 
expands  each  of  these  points  into  a  liquid  spot  with  a 
crimpled  border ;  in  fact,  it  is  an  incipient  ice-flower,  such  as  is 
shown  among  the  enlarged  drawings  in  the  upper  part  of  the 
plate.  All  the  flowers  begin  in  this  way ;  as  the  heat  continues 
their  petals  get  more  pronounced,  and,  becoming  serrated,  ex- 
hibit tiie  successive  changes  represented  by  a  6  c  cZ  in  the  iipper 
enmiving.  Still  holding  the  ice  before  the  flame,  fem-like 
spicula?  will  generally  be  seen  shooting  downwards,  in  planes- 
inclined  to  each  other  at  angles  of  60°.  The  appearance  of 
the  ice  at  this  stage  is  shown  in  the  plate.  At  first  the  ice 
breaks  up  into  a  honeycomb  structure,  the  axes  of  the  rude 
hexagons  being  perpendicular  to  the  flowers,  and  their  sides 
composed  of  water ;  and  finally  it  is  sometimes  possible,  by  a 
smart  tap,  to  cause  the  ice  to  fall  to  pieces  into  irregular  six* 
sided  prisms. 

Thus  crystalline  and  beautiful  is  the  structure  of  ice. 
One  can  never  tire  of  looking  at  its  dissolution,  but  recurs 
to  it  again  and  again,  each  time  with  fresh  deUght,  as 
some  new  feature  is  discovered.  Lideed,  I  know  of  no  source 
whence  keener  and  purer  intellectual  joy  can  be  derived,  than 
firom  a  right  and  intelligent  examination  of  a  block  of  ice. 
And  when  we  think  of  whole  icebergs  and  Polar  seas,  and,  to 
a  certain  extent,  glaciers  constructed  in  this  way,  it  is  a  con- 
tracted mind  that  is  not  impelled  to  inquire  whence  came 
this  structure,  so  exquisite  and  yet  so  long  unrecognized  by 
man.  Then,  as  the  gaze  passes  Wyoud  the  ice  and  beyond 
the  man,  it  becomes  well-ui&rh  impossible  to  withhold  the 
conviction  that  both  are  products  of  the  same  infinite  skill, 
•^both  designed  to  glorify  One  who  employs  His  works  as 
iritnesses  of  His  existence' 
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OS  THE  PHENOMENA  OF  MOTION  AND  SENSITWE- 
NESS  m  CLIMBING  PLANTS. 

BY  THE  EE¥.  GEORGE   HENBLOW,  HA,,  F.L.a,  &c. 


PREVIOUSLY  to  Mr-  Darwin^  a  elaborafc©  investigation  a  on 
clirabing  plants,  observations  had  been  made  by  Palnij 
UoMj  Professor  Asa  Oraj,  and  others  ;  but  in  point  of  variety 
Hud  novelty  many  of  his  researches  far  surpass  thoso  of 
the  latter  botanist,  A  rS&ietni  of  his  deeply  interesting  paper 
in  the  Joumal  ft/  the  Litmean  Sorudy,  yob  ix»,  No8*  33  aad 
o4,  we  pm-pose  submitting  to  the  readers  of  the  Popular 
ScTEScK  Review. 

Mr,  Darwin  commences  by  observing  that  climbing  plants 
mnj  be  conveniently  divided  into  four  classes ;  namely,  those 
which  twine  spirally  round  a  support  (spirally  twining  plants), 
iho^e  which  ascend  by  the  movements  of  the  foot-stalks  or 
tipg  of  their  leaves  (leaf  cHmbers),  those  which  ascend  by  tm© 
tendril  a  (tendril  bearers)^  and,  lastly,  those  which  are  fpmiahed 
irith  hooks  or  rootlets  (hook  and  root  clitnbers). 

L  Spiralhf  Tamdn^  Plants, — This  is  the  largest  class,  and 
iiiej  apparently  indicate  the  simplest  or  primordial  condition. 
The  firefe  example  is  that  of  the  hop,  the  movement  of  which 
Mr.  Darwin  thus  describes  : — 

**  When  the  shoot  of  ii  hop  (Rumuhin  lupulus)  riacs  frooi  the  groimd^ 
tkit  lw<»  or  three  firs^t-forToed  ititemode!*  wre  stmijijht,  ami  rt^twain  atationafy  ; 
Vut  tht  twjitt  fornit?cl,  whilst  veiy  younu,  muj  he  Heca  to  bond  to  tine  side» 
tmd  to  tmrel  eJowly  rotiiiel  townrda  all  pointst  of  the  coiuiia&a,  moving,  Uke 
the  hjuid»  of  a  watch,  with  the  sun.  ,  »  ,  -Tho  average  rate  was  2k  Bm. 
lofT  each  revolution.  .  .  .  Eiieh  separate  intemode,  as  it  i^rows  old, 
eeosM  to  revolvej  becoming  tipright  and  ripcL  .  .  .  Generally,  three 
mt^modes  revolve  ainxnltniieiiiiiily  ;  with  all  the  plants  oheerved,  if  in  ftdl 
kwal^  two  pevolved  ;  so  tliafc  hy  the  time  one  had  ceased  tliat  above  it  was 
in  ftiH  a^etioii,  with  a  tCTminal  intemode  first  commencing  to  revolve/* 

A  point  connected  with  this  revolving  motion,  but  not  the 
ettt2S€  of  it,  is  that  the  axis  of  each  internode  becomes  twisted 
as  the  plant  continues  to  grow  and  as  each  inteniode 
a£,j9umtjs  a  rigid  form  j    thus    the  hrst  inteniode  of  the  hop 
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became  twisted  three  times  round  its  own  axis,  while  the 
intemode  itself  gave  no  less  than  37  revolutions  before  be- 
coming rigid.  It  is  a  curious  point  in  connection  with  this 
twisting  that  it  is  in  a  direct  relation  to  the  inequahties  of,  or 
freedom  from  the  support ;  for  stems  do  not  become  twisted 
if  allowed  to  climb  small  glass  rods,  but  only  rough  sticks  or 
when  hanging  freely  in  the  air.  ^'  The  most  probable  view,^' 
Mr.  Darwin  says,  "is  that  the  stem  twists  itself  to  gain 
rigidity  (on  the  same  principle  that  a  much  twisted  rope  is 
stifiFer  than  a  slackly  twisted  one),  so  as  to  be  enabled  either 
to  pass  over  inequahties  in  its  spiral  ascent,  or  to  carry  its 
own  weight  when  allowed  to  revolve  freely.^' 

He  offers  the  following  in  explanation : — "  that  the  lower 
parts  of  the  terminal  intemodes  very  gradually  and  succes- 
sively lose  their  power  of  movement,  whilst  the  portions  just 
above  move  onwards,  and  in  their  turn  become  motionless, 
and  this  ends  in  forming  an  irregular  spire.^' 

The  following  is  our  author^s  explanation  of  the  purport  of 
this  motion : — 

"The  purpose  of  this  spontaneous  revolving  motion,  or,  more  strictly 
speaking,  of  the  continuous  bending  movement  successively  to  all  points 
of  the  compass,  is  obviously  in  part  to  favour  the  shoot  finding  a  support ; 
.  •  .  but  when  this  is  gained,  the  motion  at  the  point  of  contact  is 
arrested ;  while  the  free  part  projecting  above  continues  to  revolve,  and  by 
the  very  motion  cannot  fail  to  twine  itself  round  the  support" 

Mr.  Darwin  gives  an  interesting  series  of  tables  showing 
the  direction  and  rate  of  motion  of  several  twining  plants 
selected  from  all  parts  of  the  vegetable  kingdom,  proving 
that  every  kind  behaves  in  a  nearly  uniform   manner.      We 

Surpose  giving  some  of  the  more  important  conclusions 
educed. 
Of  thirty-nine  plants,  twenty-five  revolved  in  a  course 
opposed  to,  and  twelve  with,  the  sun ;  two  revolved  both  with 
and  against  the  sun.  No  instance  is  at  present  known  of 
two  species  of  the  same  genus  twining  in  opposite  directions. 
The  average  rate  at  which  the  first  circle  of  revolution  is 
described  is  about  6h.  10m.,  computed  from  thirty-five  different 
plants;  the  longest  period  being  26h.  15m.,  viz.,  of  a  young 
shoot  of  La-pager ea  rosea  {Philesiacece) ;  while  the  most  rapid 
was  that  of  ocyphanthus  elegans  {Loasacece),  viz.  Ih.  17m. 
The  average  rate  of  twining  plants  is  5h.  45m.  for  five  revo- 
)  most  be  borne    in  mind    that  young  shoots 

and  do  not  arrive  at  the  maximum  time  of 
vre  accompUshed  several  circles  or  ellipses 
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Light  has  n  remorkablo  power  in  liasteixing  the  rerolutious. 

Thus: — 

I^t^/mtf-a  Jtttunda  p^ormed  its  first  circle  in  dh.  30m. ;  the 

^Kuicircle  Jrmn    li^lit  in   4h-  30m,,  and  to  light  in  Ih.  80m, ; 

nkiB  diflerenco  being  31i,  30ni,  It  must  be  obseiTedj  bowever, 
tliat  the  nite  of  revolution  in  all  plants  was  nearly  uniform 
dmiBg^  ni^bt  as  well  aa  day ;  henoe  Mr»  Darwin  infers  tbe 
action  of  ibo  Hgbt  to  be  oonJined  to  rotarding  one  semicircle 
lad  accelerating  the  other,  so  that  tbe  whole  rate  is  not 
greatly  modiMed, 

Heat  likewise  affects  the  rapidity  of  revolutionj  by  increiising 
it*  tbiis,  e^  *J*j  of  Loasa  tiunintlaca,  one  plant  wbicb  moved 

Bjlpiinst  the  sniLj  completed  its  iirst  circle  in  2h,  37  m,  (June 

TW)*  Another,  which  followed  the  sun,  completed  its  circle 
in  lb*  aim.  (July  11),  and  its  4th  circle  in  Ih,  4Sm,j  that 
being  a  very  hot  day ;  whereas  its  5tb  circle,  on  the  cool 
morning  of  July  1 2th,  was  finished  in  2h.  35m. 

Mr,  Darwin  describes  a  peculiar  instance  of  a  natural  reversal 
of  movement  in  Ililbertia  dentattt.  He  found  that,  although 
its  long  flexible  shoots  were  evidently  well  fitted  for  twining, 
yet  they  would  make  a  whole,  or  half,  or  quarter  circle  in  one 
direction,  and  then  in  the  opposite  one.  He  could  not  at 
first  discover*  for  what  purpose  was  this  adaptation,  until  after 
oflfering  the  plant  various  arrangements  of  sticks  and  twigs, 
Ac.,  he  surrounded  it  with  several  thin  upright^.gt^s ;  and 
"now  the  Hibbertia  had  got  what  it  liked,  for  it  twined  up  the 
parallel  sticks,  sometimes  winding  round  one  and  sometimes 
round  several-  .  .  .  Though  the  revolving  movement  was 
SDEnetimes  in  one  direction  and  sometimes  in  another,  the 
twining  wu^  invariably  from  left  to  right,  ,  ,  .  It  would 
appear  that  this  Eibberfia  is  adapted  to  ascend  by  twiniug, 
and  to  ramble  laterally  over  the  thick  Austraban  scrub.^' 

Mr,  Darwin  concludes  tbe  first  part  with  recording  several 
miBcellaneous  and  curious  cases.  For  example,  he  observes 
that  "the  main  stem  of  Tamm  Elcjthauiipes  does  not  twine; 
only  the  branches/^  In  a  species  of  Asjntragm,  the  leading 
shoot,  and  not  the  branches,  twine*  (Jombretwm  argent  emu 
produces  two  kinds  of  shoots,  several  of  the  first  formed 
showed  no  tendency  to  climb  until  '^  one  appeared  from  the 
lower  part  of  one  of  its  main  branches,  five  or  six  feet  in  length, 
difibring  greatly  in  appearance  from  its  leaves  beiug  little  de- 
veloped. It  revolved  vigorously,  and  twined.^'  Lastly,  a  still 
more  remarkable  instance  occurs  in  Iponimi  (mjijraoldvsi,  which, 
in  S.Airica J  almost  always  grows  erect  and  compact,  from  twelve 
to  eighteen  inches;  whereas  seedlings  raised  at  Dubhn  t^^ined 
up  HEticka  eight  feet  high  !  "  These  facta,"  says  Mr,  Darwin, 
•''are  highly  remai'kable,  for  there  can  hardly  be  a  doubt  that 
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in  the  dryer  provinces  of  S.  Africa  these  plants  must  have 
propagated  themselves  for  thousands  of  generations  in  an 
erect  condition ;  and  jet  during  this  whole  period  they  have 
retained  the  innate  power  of  spontaneously  revolving  and 
twining,  whenever  their  shoots  elongated  under  proper  con- 
ditions of  life/' 

IX.  Leaf  Glimh^Tft. — Mr.  Darwin  commences  his  2iid 
class  by  remarking  **  that  ifc  has  long  been  observed  that 
eevoral  plants  climb  by  the  aid  of  their  leaves,  either  by  the 
petiole  or  by  the  produced  midrib."  He  observed  nine 
different  genera ;  and  of  two,  Clematis  and  Tioya^olumij  eight 
specie**  of  each  in  order  to  discover  what  amount  of  difference  , 
there  might  be  within  the  same  genus  i  and  this^  it  appears,  J^H 
considerable.  ^H 

Clvmattg  ijlatuhtlQMU  The  thin  upper  internodes  revolved, 
against  the  sun,  at  an  average  rate  of  Bh.  48m.  The  leading^ 
shoot  twined  round  a  stick  placed  near  it,  first  in  one  di- 
rectiouj  then  ascending  straight^  and  that  portion  becoming 
rigid,  twined  in  an  opposite  course.  This  peculiarity  was 
common  with  other  species  of  this  genuB,  No  use  is  made  of 
the  leaves  while  twining  up  a  vertical  stiek  ;  *^  nevertheless  if 
the  footstalk  of  a  young  leaf  be  rubbed  with  a  thin  twig  a  few 
times  on  any  side,  it  will  iu  the  course  of  a  few  hours  bend  to 
that  side  j  afi^erwards,  however,  straightening  itself.  When 
first  developed,  tho  petioles  are  uptiu-ned,  parallel  to  the 
stem;  they  then  slowly  bend  downwards,  remaining  for  a 
short  time  at  right  angles  to  the  stem,  and  then  become  so 
much  arched  downwards  that  the  blade  of  the  feof  points  to 
the  ground  with  its  tip  curled  inwards,  so  that  the  whole 
petiole  and  leaf  together  form  a  hook.  The  young  leaves  are 
thus  enabled  to  catch  twigs  when  brought  into  contact  with 
them  by  the  revolving  movement  of  the  internodes.  The 
petiole  which  have  clasped  any  object  soon  became  much 
thickened  and  strengthened  (as  may  be  seen  by  reference  to 
PL  Y»j  fig.  1}.  If  they  come  into  contact  with  no  object,  they 
retain  their  downward  position  for  some  time,  and  then 
"bandijig  upwards  re-assume  their  original  position,  which 
IB  r@taiBed  ever  afterwards/^ 

Space  will  not  allow  us  to  mention  particulars  of  other 
species  of  clematis,  to  show  what  amount  of  variabihty 
obtains  in  tins  genus ;  but  we  introduce  a  figure  of  a  young  leaf 
of  Clematis  viticdh  (PI.  V.,  fig.  2),  to  compare  with  that  of  C 
glunduhmi.  In  this  species,  the  whole  petiole,  which  with  the 
sub-petioles  is  sensitive,  acts  as  a  hook,  being  rectangulai*ly 
bent  at  the  extremity.  We  may  remark  that  there  is  a  gra- 
djition  of  sensitiveness  in  ihe  petioles  of  species  of  this  genus. 
In  6\  nt^outaTia  it  is  confined  to  the  main  petiole,  while  iii^ 


C.  ^ilietfUa  it  hua  spre&d  ibroagh  iJie  petioles  of  the  eeveml 


Wq  will  coiidode  cor  acooittit  of  lctiif-<liiiibers  witli  a  Bhcxt 
BOtioe  of  Solunum  jt^mfiinmdeif  (PL  Y.j  figs,  ij  and  4)*  Sdihq 
1ii«iiilier3  of  thfl  g^iiis  S&htnum  are  twiners ;  bol  tiiis  is  a  true 
leaf-^litnber.  A  long  stioot  made  four  rev^olations^  against  tli& 
mn^  very  regnlarlj  at  an  averag^e  rate  of  3h.  26iii.  In  no 
otiie?  leaf-climber  waa  a  leaf  groiira  to  its  full  Bm&  oapable  of 
&  stickj  thougli  it  took  several  weeks  to  do  it. 


**  Wlien  m  peliola  of  a  bal^grown  Icnf  ha#  daipedasiippoft,  in  tkrae  or  fbdr 
^(f»  it  incr£«seB  in  tluck]ie9%Atid  after  aeTeml  ««da  1)«Oomea  hsrd  ftod  rigicL 
OticotDpanng  a  thin,  tmiuTctse  slice  of  thla  peliale  wttli  me  £poid  the  older  In! 
WiieKtJi,  wtuch  httd  D<)t  dwsped  vi  jUdug,  it«  diametei-  was  found  to  be  dottbled^ 

sad  ill  stracture  greatly  changed.  Tbe  sections  in  fig.  4  will  illustinte  this 
pNnUnHtf  a  In  that  of  the  p^dole  in  iU.  ordinary  sUte  (a)  we  see  »a«oiiltuuif 
bod  of  ^elliilaj  tbsiie,  Blightly  different  from  tliat  outaide  it,  ftod  indndiag 
Uu  '  ^  iipproximnte  groups  of  dork  vemtU.  Hear  tJie  ufrpef  stu&ce  of  the 
|»  :  ith  two  ridges^  there  toe  two  other  small  dreiiW  gitiaps  of  vesseU. 

Ie  tUf  fccction  of  the  petiole  (b),  which  had  during  Bereral  week^  c!af$p4«d  a  stick, 
ike  two  upper  ridges  have  bec^wne  much  less  pi^ominent,  aJ»d  the  two  groups 
«l  woody  Teaaeb  beneath  them  much  tncrciiaed  Ln  diameter.  The  seuidauar 
hmd  m  conTeited  into  a  oatnplete  ring  of  very  hurd,  white,  woo<ij  ti«!iue, 
with  lines  mdiatitig  from  the  ceatre-  Tlte  three  groups  of  Tesieb,  which, 
thoogh  doi&ely  appkromnate^  were  before  diAtinct,are  now  completely  blended 
tfligHlier.  The  uppi'r  pari  of  the  new  ring  of  woody  Teoseb  formed  by  the 
prolongiition  of  the  honui  of  the  original  semilunar  band  it  thinner  thiin  the 
bver  pift,  &nd  is  flight  ty  dlierent  in  itp^ieanince,  ^m  being  less  oompact^ 
^e  dafir"!  petiole  httnl  aietmdly  become  thicker  than  the  stem  doae  beneath  ; 
md  tltM  wtA  ehieSy  dae  to  the  greater  thicknea  of  the  ring  of  wood,  which 
imented,  both  in  imnBreise  and  longitudinal  sections,  a  dosely  simikr 
ikiictxir&  in  the  petiole  imd  axi£»" 

We  must  now  pass  on  to — 

III*  Tendril  Bearers* — ^^frtie  tendrils  are  formed  bj  the  modi- 
ication  of  leaves  with  their  petiolcSj  of  flower-pednncles^  and 
perhaps  also  of  branches  and  stipules* 

Of  Biipumiijf  nine  species^  taken  at  hazard,  and  observed  by 
Mr*  Darwin,  afforded  connecting  links  between  twiners,  leaf- 
climbers,  tendril-bearers,  and  root-climbers.  Z?*  mii]m^, — 
Toang  shoots  of  this  species  revolve^  climbing  sometimes  in 
different  directions.  It  is  a  l^f-climber,  though  possessing 
adriia.  Each  leaf  consists  of  a  petiole  bearing  a  pdr  of 
Qets  and  terminating  in  a  tendril,  a  little  larger  than  that 
presented  in  PL  V.,  fig,  o,  and  resembling  a  bird's  foot  and 
_  with  the  hind  toe  cat  off*  The  toes  terminate  in  sharp 
md  hard  claws.  The  main  petiole  and  tendril  are  alon© 
ttufiitive^  the  sub-petiolea  of  the  leaflets  being  inert ;  bencej 
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when  a  shoot  grows  through  branching  twigs,  its  revolving 
movement  soon  brings  the  tendril  into  contact  with  some 
twig,  and  then  all  tlSee  toes  bend,  and  after  several  hours 
seize  fast  hold  of  a  twig,  exactly  like  a  bird  when  perched. 

Of  all  the  species  of  Bigmyiiia  examined  by  Sir.  Darwin, 
B.  Capreolata  seems  to  ofler  the  most  curious  points  for 
observation. 

The  tendril  consists  of  five  branches,  apparently  repre- 
senting two  pairs  of  leaflets  and  a  terminal  one.  Each  branch 
is  bifid  or  trifid,  the  points  being  blunt,  but  hooked.  The 
tendrils  revolve  in  an  apparently  capricious  manner,  sometimes 
not  at  aU,  or  very  slightly,  but  at  other  times  they  describe 
large  regular  ellipses.  A  remarkable  fact  about  them  is,  that 
although  they  bent  round  sticks,  the  tendrils  again  loosed  it, 
sometimes  repeating  the  operation  three  or  four  times,  recoiling 
from  it  "  in  disgust,''  and  then  straightening  themselves.  The 
tendrils,  moreover,  avoid  the  light,  and  when  a  rough  post  with 
crevices  is  given  to  them,  the  claws  of  the  tendrils  crawl  into 
them.  But  the  substance  best  adapted  to  the  plant  is  evi- 
dently of  a  fibrous  nature,  for  when — 

*'  Cotton  wool  or  flax  was  placed  in  the  proximity  of  the  tendrils,  the  hooked 
points  caught  the  fibres  ;  which,  from  the  excitement  they  produced,  caused 
the  hooks  to  penetrate  and  curl  inwards,  so  that  they  securely  grasped  one 
or  two  or  a  small  bundle  of  them.  The  tips  and  inner  surfaces  of  the  hooks 
now  begin  to  swell,  so  that,  after  a  few  days,  they  are  converted  into  whitish 
irregular  balls,  rather  above  the  l-20th  of  an  inch  in  diameter,  and  formed 
of  coarse  cellular  tissue,  which  sometimes  wholly  enveloped  and  concealed 
the  hooks  themselves.  The  surfaces  of  these  balls  secrete  some  viscid  resinous 
matter,  to  which'the  fibres  of  the  wool,  &c.,  adhere  ....  As  the  whole  surface 
of  the  ball  continues  to  grow,  fresh  fibres  adliere  and  are  enveloped;" 

So  that  a  ball  with  between  fifty  and  sixty  fibres  of  flax, 
crossing  at  various  angles,  all  imbedded  more  or  less  deeply, 
were  seen  by  Mr.  Darwin.  From  these  curious  discoveries, 
it  is  deduced  that  although  this  Blgnunin  can  occasionally 
adhere  to  smooth  cylindrical  sticks,  and  often  to  rugged  bark, 
yet  its  tendrils  are  specially  adapted  to  climb  trees  clothed 
with  lichens,  mosses,  or  with  Vohipodinm  incanum ;  which 
Prof.  Asa  Gray  says  is  the  case  with  the  forest-trees  where 
this  Bignonia  grows. 

"Finally,  it  is  a  highly  remarkable  fact  that  a  leaf  should  become 
metamorphosed  into  a  branched  orgim  which  turns  from  the  light,  and 
which  can  by  its  extremities  either  crawl  like  roots  into  crevices,  or  seize 
liold  of  minute  projecting  points  ;  these  extremities  subsequently  forming 
''Ikilar  masses  which  envelop  by  their  growth  the  finest  fibres,  and  secrete 
•dhenTe  cement.** 
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Ckiha^a  ^/*(mdens  fnmhhes  raany  points  for  observation  worthy 
of  note*  We  can  only  give  one*  The  tendril  being  vertical, 
Eweeps  a  circle  right  over  the  axis  of  the  stem  which  is  turned 
to  one  side.  As  soon  as  the  tendril  comes  in  contact  with  a  stick, 
the  branches  commence  liftiDg"  tkeinselvos  up  and  dowii^  and 
siTftnge  themselves  in  conformity  with  every  irregularity  of 
Ae  surface,  and  so  bring  the  hooks  with  which  the  extremities 
of  the  tendrils  are  fnrnishedj  originally  facing  in  various 
directions,  into  contact  with  the  wood,  Mr.  Darwin  thus 
describes  the  beautifal  adaptation  of  this  plant  t — 

•^A  tendril  cauglit  a  thin  slick  by  Uie  houks  of  one  of  its  two  ext^rne 
branches  ;  though  thuB  held  bj  the  tip^  it  continued  to  tt^r  £Uid  revolve, 
bowing  itself  out  to  all  judee,  and  thus  moving  lU  branches  ;  the  other  ex^ 
iT&mt  braiucli  ^oacau^t  the  stick;  the  first  bmnch  inimodiiitely  looei^d  itself, 
uid  then,  arran^noi;  iUelf  afr^b^  agniD  caught  bold.  After  a  time,  from  the 
continued  mor^iueut  of  the  tendril,  a  third  branch  became  caught  bj  ii  siingle 
extremtf  book  ,  .  .  ,  the  mriin  Btein  now  began  t-o  contract  inl^  »hi  open  •jpiro, 
•ad  thiuj  to  shorten  itself ;  and  so,  as  it  continued  to  tiy  to  rerolve,  a  fourth 
branch  wha  brought  into  contact.  As  the  spiml  contniction  traTolled  down 
the  main  8U*ui  and  down  the  bmnchc?s  of  the  tendril,  all  the  lower  bnmehesj 
one  After  another,  were  brought  into  contact  with  the  stick,  and  were  wound 
TOtmd  it  and  round  their  own  branches,  until  the  whole  was  tied  into  an 
ine^rtricifclile  knot  round  the  stick.  The  branches  of  the  tendril  now  became 
rigid,  and  even  stronger  th&n  they  were  at  first  This  pknt  li  secured  to  its 
support  i»j  a  perfect  maimer." 

CortjflaUs  rhtvlridakt, — Of  this  plant  wo  have  introdaced  a 
figore  (PI.  v.,  fig.  6),  because  it  affords  an  instance  of  an 
actual  state  cf  transition  from  a  k^af-climber  to  a  tendril 
bearer-  In  a  full-grown  plant  ttH  the  leaves  have  their  ex- 
tremities more  or  less  converted  into  tendrils,  AH  tho 
redoced  leaflets  have  branching  nerves,  and  terminate  in 
little  spines  like  the  fully  developed  leafleta.  Every  gradation 
can  be  traced  until  we  come  to  brancblets  «,  and  dj  which 
show  no  vestige  of  a  lamina*  The  termina!  branches  are  highly 
seDsitivej  the  sensibility  of  the  petiole  gradually  diminishing 
from  the  tendril-liko  extremities  to  the  base.  The  internodes 
are  not  at  all  sensitive. 

We  must  now  pass  on  to  the  order 

Vituctxip. — In  this,  in  Sapimhtcewj  and  in  Ptu.'ftfloraceff^^  the 
tendrils  are  modified  flower  peduncles.  Viiis  viuiferaf  common 
vine.  The  tendril  is  of  great  size  and  thickness,  Bometimes 
sixteen  inches  in  length.  It  consists  of  a  peduncle,  bearing 
two  branches,  which  diverge  equally  from  it  like  the  letter  Y 
(PL  VI.^  fig*  7),  One  branch  (a)  has  a  scale  at  the  base,  and 
is  the  loDgerj  and  often  bifurcated.    After  a  tendril  has  clasped 
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any  object^  it  contracts  spirally.     The  revolving  movemeiit  of 
the  intemodes  h  extremely  slight* 

The  diagram  of  the  flowers  of  the  Tine  (PL  VI,,  fig.  8) 
show   that  the  tendril    here  described  is  a  mo^fied  flowfi 
peduncle. 

The  two  branch Gfi  abore  mentioned  correspond  to  B  and  C 
(as  lettered  in  the  figures) ,  only  here  the  longer  (with  tha^_ 
bract)  bends  downwards,  eridently  to  give  extra  suppoi"t  t^H 
the  bimch  of  grapeSj  which  is  formed  opon  what  is  homologi-^^ 
cally  t!ie  other  branch  of  the  tendril* 

The  peduncle,  c,  increases  in  lenc^th,  and  loses  its  sensitive- 
ness in  an  inverse  degree  to  the  number  of  flower-bnds. 
Tims,  the  fewer  there  ar<?,  the  greater  the  length  of  the 
peduncle,  and  the  more  nearly  does  it  assnme  the  character  i 
a  tendril, 

Rimilarly,  the  '^  flow(?r-tendril/*  b^  occasionally  bears  flowers,'' 
and  then  *'  m  this  state  they  retain  their  characteristic  quali- 
ties of  sensitiveness  and  spontaneous  movement,  bnt  in  a 
somewhat  lessened  dcgreo,"  In  fact,  a  perfect  gradation  may 
be  seen  from  the  ordinary  state  of  a  '*  flower-peduucle  *^  to 
that  of  a  truo  tendril*  llr»  Darwin  remarks  that  this  affordijj 
a  good  in  stance  of  the  law  of  compensation,  1 

Ampelopms  hedcmcvaj  or  Virtjmlan  Greejwr. — PL  YI.,  flg.  9, 
will  illnstratc  the  appearance  of  the  tendril.  There  is  bat 
feeble  sensitiveness  in  the  branches,  which  turn  from  the  lightj 
as  their  pni-pose  is  not  to  climb  by  twining  round  objectsj  bai 
by  means  of  discs  on  flat  surfaceSj  as  follows : — ^lieu  th^ 
meet  a  wall  they  all  turn  their  branches  towards  it  and  brini 
the  hoolced  tips  latemlly  in  contact  with  it.  After  arranging 
the  branches  satisfactorily,  the  cim^ed  tips  swells  become  bnght 
red,  and  form  on  their  under  side  little  disks  or  cushions  w^hich 
apparently  secrete  some  resinous  fluid,  and  so  assist  in  ad^^^ 
hering  the  tendril  firmly  to  the  surface,  for  "  the  cellular  out-^B 
growth  of  the  disk  completely  envelops  every  minute  and 
irregular  projection,  and  insinuates  itself  into  every  crevice/' 
An  attached  teudril  increases  in  size,  contracts  spirally,  and 
becomes  highly  elastic  ;  and  even  when  subsequently  dead, 
retains  its  strength  and  elasticity, 

Mr.  Darwin  mentions  one  branchlet  which  had  been  attached 
for  ten  years,  yet  supported  a  weight  of  two  pounds.  If  any 
entire  tendril,  or  branch  of  a  tendril,  do  not  attach  itself,  it 
shrivels  up,  and  veiy  soon  drops  ofl*  (see  PL  VI.,  fig,  10), 

Our  author  concludes  Part  III,,  on  Tendril- bearers,  by  several 
in^  remarks   upon  the  SplrnI  Cfmtrnetion  of  Tfmdrlh* 
nt   begins  in  half- a- day  or  a  day  or  two  after 
ave  cau^rht  some  object.       It  occni^  in  all 
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fJammhtta  ;  the  branchlets  of  \rliich  become  deeply  sinaoas 
or  zigzag,  wliieh  maj  be  the  first  indication  of  tlie  spiral  con- 
tmetion  which  tabes  place  on  the  lower  aarface,  as  indicated 
by  the  abruptly  bending  of  tlio  petiolej  when  it  has  not  seized 
an  object.  This  "  mdicaticm  "  would  seem  to  corroborate  the 
statement  already  made,  that  this  plant  is  an  example  of  a 
itate  of  transition  between  a  leaf-climber  and  a  ten di-iK bearer. 
Tendrils  of  nmny  plants,  if  thej  catch  nothing,  conti'act  after 
several  dayji  or  weeks  into  a  close  spire  ;  whereas  when  caught, 
they  contract  immediately^  and  in  other  instances  (as  Virgmian 
Creepier)  wither  and  drop  off  without  contracting  spirally; 
thereby  showing  the  intimate  connection  between  the  spiral 
contraction  of  a  tendril  and  tlie  pre  nous  act  of  claaping  a 
fnpport. 

The  nm  of  the  spiral  contraction  is  varied.  If  it  has  eaughfe 
n  twig  higher  than  the  shoot  whiL'h  is  int'linedj  it  drags  it 
up»  Again,  when  it  has  once  seeured  a  hold,  and  the  inter- 
nodes  of  the  shoot  continue  to  lung  then,  were  it  not  for  this 
coEitractioiij  the  shoot  would  be  slackened.  Another  most 
toipeHaiit  serric©  is  that  th©  tendrils  are  thus  made  more 
iLigUj  elastic.  The  ^rain  (as  in  Vlrfjiuvm  Creepf^^)  is  equally 
distributed  to  the  several  attached  branches  of  the  tendril, 
thereby  Tastly  strengtheniug  it.  Little  can  be  said  npon  the 
excit  ing  crmse  of  the  apiral  co  ntracti  on .  At  present^  therefore, 
it  mtist  bo  called  a  rital  action  without  any  further  explana- 
tion being  attempted. 

IV,  Hook  Climbers  ofnl  Root  Clunber^* — In  this  group  there 
is  no  spontaneous  revoKnng  movement ;  the  former  of  these^ 
as  Galiuiti  Aparlnei  Buhus  jhwti'alts^  and  climbing  rosea, 
apparently  depend  solely  upon  tho  mechanical  support  gained 
by  their  hooks,  as  is  the  cinie  with  certain  palms  in  the  New 
ftod  Old  Worlds.  In  the  latter  group  are  a  good  many  plants 
which  are  excellent  climbers. 

**  One  ot  the  moat  rcumrkabk  h  the  Marcgratia  mnhllaki^  "vrhkh.  in  the 

tropicsil  fi>re&t«  of  Sonth  Araerica,  as  I  liear  from  Mr*  S^pntce,  growa  in  a 

ctiriouily  fliitteneil  intiiiner  ^igniimt  the  trunks  of  trees^  hete  tmil  Ihcre  putting 

forth  clwfjcrs  (roots)*  which  adhere  to  the  tnink*  atid,  if  the  hdter  be  slender, 

fpletelv  ei)it>rdco  it,     "VMien  thb  ph^nt  hm  diuit*'^!  to  thie  light,  it  sends 

free  antl  roimtU'd  bmiu-hea,  c!a<t  with  slmrp-p^inted  leaves^  wonderfully 

'Hifereai  in  appearance  frum  those  borne   by  the  item  as  long  m  it  is 

adbemii  .  .  .  ." 

He  following  are  Mr.  Darwin's  ccncluding  remarks  : — 

"Pbnts  bec^niie  cliinbei^,  it  tnay  be  presiiiued,  to  reach  the  light, 
md  to  expose  a  kr^e  suifaee  t>f  leaves  to  iUs  actii»n  and  to  ihat  of  the 
ftfe  iir.  This  is  efleeted  by  cliiiilen  with  wonderfiilly  little  expendi- 
Hire    of  ^OTgTtni?-ed  matter,   in    eoaiparlson    with   trees,    which   have    ta 
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support  a  load  of  heavy  branches  by  a  massive  trunk I  have 

ranked  twiners-^leaf  and  tendril  climbers — as  subdivisions  of  one  class, 
because  they  graduate  into  each  other,  and  because  nearly  all  have  the  same 
remarkable  power  of  spontaneously  revolving.  Does  this  gradation  indicate 
that  plants  belonging  to  one  subdivision  have  passed,  during  the  lapse  of 
ages,  or  can  pass  from  one  state  to  another  ?^ 

Mr.  Darwin  believes  that  they  can  and  have  done  so.  He 
believes  this  to  be  true  from  the  fact  that  the  intemodes  of 
leaf-climbers  revolve,  and  that  many  are  capable  of  spirally 
twining  round  supports.  Moreover,  '^several  leaf-climbing 
genera  are  closely  allied  to  other  genera  which  are  simple 
twiners.^'  Similarly  he  believes  tendril-bearers  to  have  been 
primordially  climbers.  "  For  the  intemodes  of  the  majority 
revolve,  and  in  a  very  few  the  flexible  stem  still  retains  the 
capacity  of  spirally  twining  round  an  upright  stick.^'  He 
proceeds  to  give  the  advantages  a  spirally-twining  plant 
gains  by  becoming  a  tendril-bearer.     Thus : — 

"  It  might  be  an  advantage  to  a  plant  to  acquire  a  thicker  stem,  with  short 
intemodes  bearing  many  or  laige  leaves  ;  and  such  stems  are  ill  fitted  for 
twining.  Moreover,  it  is  easy  to  see  how  incomparably  more  securely  they 
grasp  an  upright  stick  than  do  simple  twiners.  From  possessing  the  power 
of  movement  on  contact,  tendrils  can  be  made  veiy  long  and  thin,  so  that 
little  oi^uic  matter  is  expended  in  their  development,  and  yet  a  wide  circle 
IS  swept  Tendril-bearers  can  from  their  first  growth  ascend  along  the  outer 
branches  of  any  neighbouring  bush,  and  thus  always  keep  in  the  full  light." 

He  then  enumerates  several  of  the  diverse  powers  of 
movement  possessed  by  climbing  plants,  as  follows  : — 

**  In  the  first  place,  the  tendrils  place  themselves  in  the  proper  position  for 
action. 

2nd.  If  the  young  shoot  of  a  twining  plant,  or  if  a  tendril,  be  placed  in 
an  inclined  position,  it  soon  bends  upwards,  though  completely  excluded 
from  the  light 

3rd.  Climbing  plants  bend  towards  the  light ;  except  in  a  few  instances 
when  they  bend  in  a  conspicuous  maimer  towards  the  dark. 

4th.  Stems,  petioles,  flower-pedimcles,  and  tendrils  spontaneously  revolve, 
the  motion  being  contingent  on  the  youth  and  vigorous  health  of  the  plant 

6th.  There  exist  in  tendrils  movements,  often  rapid,  from  contact  with  any 
body. 

6th.  After  clasping,  tendrils  generally  contract  spirally." 

Finally,  Mr.  Darwin  concludes  his  long  and  deeply  interest- 
ing paper  by  the  following  excellent  words  : — 

**  We  see  how  high  in  the  scale  of  organization  a  plant  may  rise,  when  we 
k  atx)ne  of  the  more  perfect  tendril-bearers.    It  first  places  its  tendrils 
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ready  for  action,  as  a  polypus  places  its  tentacula.  If  the  tendril  be  dis- 
placed, it  is  acted  on  by  the  force  of  gravity,  and  rights  itself.  It  is  acted 
on  by  the  light,  and  bends  towards  or  from  it,  or  disregards  it,  whichever 
may  be  most  advantageous.  During  several  days  the  tendril  or  intemodes, 
or  both,  spontaneously  revolve  with  a  steady  motion.  The  tendril  strikes 
some  object,  and  quidcly  curls  round  and  firmly  grasps  it.  In  the  course  of 
some  hours  it  contracts  into  a  spire,  dragging  up  the  stem,  and  forming  an 
excellent  spring.  All  movements  now  cease.  By  growth  the  tissues  soon 
become  wonderfully  strong  and  durable.  The  tendril  has  done  its  work,  and 
done  it  in  an  admirable  manner." 


EXPLANATION  OF  PLATES. 
Plate  V. 


Fig.  1.  Clematis  glanduhsa,  with  two  young  leaves  clasping  twigs,  with  the 

clasping  portions  thickened* 
„  2.  A  young  leaf  of  Clematis  viticdUi. 

„  3.  Solanum  jcuminoidesy  with  one  of  its  leaves  clasping  a  stick. 
„  4.  Solanum  jasminoides.    a.  Section  of  petiole  ;  b.  Section  of  a  petiole 

some  weeks  after  it  has  clasped  a  stick,  as  shown  in  fig.  3. 
„  5.  Bignonioy  mmamed  species  from  Kew. 
„  6.  Corydalis  daviculata.    Leaf-tendril,  of  natural  size. 

Plate  VL 
„  7.  Tendril  of  the  Vine. 

A.  Peduncle  of  tendril 

B.  Longer  branch,  with  a  scale  at  its  base. 

c.  Shorter  branch,     d.  Petiole  of  opposite  leaf. 
„  8.  Flower  of  the  Vine.     a.  Common  Pedimcle  ;  b.  Flower-tendril,  with 

a  scale  at  its  base  ;  c  Sub-peduncle  ;  o.  Petiole  of  opposite  leaf. 
„  9.  Ampelopsis  hedemcea.    Tendril,  with  the  young  leafl 
„  10.  Ampelopsis  hederacea.     Tendril,  several  weeks  after  its  attachment 

to  a  wall,  with  the  branches  thickened  and  spirally  contracted, 

and  with  the  extremities  developed  into  disks.    The  unattached 

branches  have  withered  and  dropped  off. 
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ON    THE    CONSTRUCTION   AND    USB   OP   THE 
SPECTRUM .  MICROSCOPE. 

BY  a  C.  SORBY,  F.RS. 


EVERY  one  is  in  the  constant  habit  of  distinguishing  differ- 
ent objects  by  their  colour.  In  many  cases  this  is  sufficient 
to  characterize  various  small  bodies  seen  with  the  microscope. 
Now,  strictly  speaking,  spectrum  analysis  is  nothing  more  than 
a  refined  and  scientific  method  of  applying  the  same  principle, 
and  the  spectrum  microscope  is  simply  an  instrument  which 
enables  us  to  employ  it  in  the  case  of  very  small  objects.  It  is  a 
more  refined  method,  because  we  may  have  a  number  of  different 
substances  so  nearly  of  the  same  colour,  that  it  would  not 
enable  us  to  tell  one  from  another ;  and  yet,  when  examined 
with  a  spectroscope,  their  spectra  might  be  entirely  different  and 
quite  characteristic.  On  the  contrary,  we  may  have  cases 
where  the  presence  of  foreign  colouring  matter  so  entirely 
disguises  the  natural  colour  of  a  substance,  that  its  presence 
would  scarcely  be  expected ;  and  yet,  when  examined  with  a 
spectroscope,  the  spectrum  may  be  so  characteristic,  that 
its  presence  is  perfectly  well  established.  In  these  remarks  I 
refer  to  coloured  solids  or  liquids.  The  spectroscope  has  been 
so  commonly  restricted  to  the  examination  of  coloured 
flames — i.e.,  to  the  study,  of  the  light  given  off  from  incan- 
descent vapours — ^that  I  have  found  many  persons  who  believed 
that  in  order  to  obtain  the  spectrum  of  such  substances  as 
blood,  it  is  requisite  to  bum  it.  There  can  be  no  doubt  what- 
ever that,  on  the  whole,  the  facts  to  be  learned  from  the  study 
of  mineral  matter  in  the  state  of  incandescent  vapour  are  far 
more  important  and  decided,  because  the  spectra  are  far  more 
characteristic ;  but  still  we  may  learn  a  number  of  valuable 
facts  in  studying  the  Ught  transmitted  or  reflected  from  solid 
or  liquid  coloured  substances. 

In  this  communication  I  purpose  flrst  to  describe  what  I  con- 
sider to  be  the  best  form  of  instrument ;  and  then,  after  some 
general  remarks,  to  give  a  few  hints  on  the  preparation  of 
objects  for  examination ;  and  conclude  with  the  description  of 
<K)me  characteristic  examples. 
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When  I  first  commenced  this  aiabject,  I  confined  myself  to 
■^cJi  a  form  of  apparatus  as  could  l>o  easily  constnictcd  with  an 
Bfliiiaiy  simple  triangular  prism,  which  was  placed  below 
the  achromatic  cxindanscsr.  1  described  the  details  of  tho 
armagofliieiits,  and  a  number  of  facta  w^Lich  could  be  learned 
by  nnfriTif  of  the  iostrument^  in  a  paper  in  the  Quarter!  fj  Jon  mat 
nf  Seiencr^  April  1865^  vol,  ii,,  VJS.  However,  I  afterwards 
perceived  that  if  a  snitable  direct-vision  pri.sm  could  be  con- 
trived)  to  use  oror  the  npper  lens  of  the  eje-piecci  it  would 
prcoottt  znaaiy  great  advantages.  Mr.  Bruwuing  lent  me  a 
BQinber  of  different  prismsj  made  others  at  my  suggestion, 
gifgd  has  carried  ont  my  views  with  such  zeal,  that  we  have  at 
Hnigtih  snccoeded  in  obtainiug  what  appetu-s  to  me  a  perfectly 
^^■ttialiMrtory  form  of  instrument.  I  shall  not  attempt  to  de- 
^^^ibe  all  the  minute  points  in  its  cons  true  tiou,  sin^e  that  is 
1  question  which  more  concerns  an  instrument-maker  than  a 
general  reader  or  experimenter,  but  will  give  such  a  general 
description  as  may  serve  to  explain  its  capabihties. 

The  prisms  employed  to  obtain  the  spectrum  are  composed 
of  two  rectangdar  prisms  of  flint  glassj  between  which  is  arect- 
tagnliir  prism  of  crown  glass,  aad  at  each  end  another  prism 
of  crown  with  an  an^^le  of  abont  75*^^  as  shown  in  section  by 
fig.  2.  These  are  all  cemented  together  with  Canada  balsam  ; 
md  eince  we  get  the  sum  of  the  dispers^sive  action  of  the 
two  flint  prisms  corrected  for  refraction  by  the  three  of  crown 
glBSSf  we  obtain  a  very  satisfactory  spectrum  with  perfectly 
direct  Tision-  In  some  cases  a  less  dispersion  is  desirable, 
md  I  therefore  have  another  compound  prism  composed  of 
m^B  rectangular  flint  and  tw^o  crown  glass  prisms  of  about 
GO*;  and  in  a  few  caees,  when  a  wider  dispei*sion  is  required, 
I  combine  the  two  series.  On  the  whole,  however^  the  com- 
pcnmd  prism  shown  in  the  fig*  is  just  of  that  medium  power 
which  is  required  in  by  far  the  larger  number  of  cases*  These 
analysing  prisms  are  mounted  in  a  tube  having  a  cap  with  an 
elongated  opening  at  a,  a  circular  stop  at  />,  and  a  free  part  of 
tube'*  c,  which  fits  oyer  the  upper  lens  of  the  eye-piece  liko 
la  mdimrj  cap. 

Since  som©  persons  who  have  not  paid  attention  to  the 
mXsmij  kind  of  spectroscope,  may  be  induced  to  take  an 
inierest  in  its  application  to  the  microscope,  it  may,  perhaps,  be 
well  to  Bay  a  word  or  two  with  reference  too  the  use  and  need  of 
m  diL  Without  itj  on  plaeiug  the  pi-ism  over  the  eye-piece^  all 
the  objects  in  the  field  would  appear  fringed  with  the  prismatic 
coloiurij  without  anything  definite  being  seen,  \Vliat  la  wanted 
h  %  muTOW  beam  of  light,  which ,  on  passing  through  the  prism,  is 
ipfead  out  in  such  a  manner,  that,  if  any  particular  rays  are  defi- 
diOttntfaeHghtj  thefact  may  be  made  apparent  by  there  being 
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no  l\ght  in  thab  particular  part  of  the  specti*um-  If  tlie  beam 
be  broad,  the  deficient  part  is  spread  over  too  wide  a  space^ 
overlapping  and  being  overlapped  by  the  contiguous  rajs  ;  but 
if  the  beaui  be  narrow,  the  deficient  part  is  restricted  to  its 
true  dimensions.  Hence  tbe  necessity  of  a  narrow  beam 
passing  between  two  straight  edges.  However,  since,  on 
reducing  the  width,  tlio  amount  of  light  is  reduced,  there 
is  in  all  cases  a  particular  width  which  gives  the  best 
general  result;  and  therefore  it  is  always  desirable  to 
have  the  means  of  varymg  the  width  of  this  narrow  opening 
or  gbt  by  a  screw  movement.  Now,  with  such  a  compound 
prism  mounted  in  a  tube  as  I  have  described,  all  that  is  abso- 
lutely requisite,  to  obtain  a  good  spectrum,  is  to  have  such  a 
slit  which  can  b©  inserted  into  an  ordinary  eye-piece  hke  a 
microtueter^  so  that  it  may  be  in  the  exact  focus.  Then,  on 
placing  the  cap  holding  the  prisms  over  the  upper  lens,  a  very 
good  spectrum  is  seen ,  There  ia,  however,  this  disadvantage 
in  whut  would  otherwise  be  a  very  simple  arrangement — that 
the  upper  lens  is  not  achromatic,  and  therefore  the  whole  spec- 
trum is  not  in  focus  at  the  same  time  -,  and  moreover,  since  it 
is  often  most  useful  to  be  able  to  compare  two  spectra  side  by 
side,  I  consider  that  it  is  well  worth  while  to  have  a  special 
eye-piece,  as  shown  in  fig,  1,  which  can  be  adapted  to  any 
microscope,  and  comprises,  with  the  prism,  all  that  is  requisite 
for  the  majority  of  objects.  The  upper  lens  {a)  is  compound 
and  achromatic,  and  is  mounted  so  that  the  focus  may  be 
adjusted  by  turning  round  the  m.illed  head  h  h.  The  slit  is 
supposed  to  be  represented  by  the  opening  c  d,  and  a  smaU 
right-angled  prism  (c)  is  fixed  half  over  i%  so  that  light  passing 
through  an  opening  at  f  is  reflected  through  the  half  of  the 
sht,  on  the  side  d ;  whilst  light  coming  up  the  body  of  the 
microscope  through  the  field-glass  r^,  passes  through  the  other 
half  on  tbe  side  c.  Therefore,  when  the  analyzing  prism  is  placed 
over  the  eye-piece,  we  ace  side  by  side  the  spectrum  of  the 
bght  passing  from  f^  and  that  passing  from  fjf ;  and  if  the 
reflecting  prism  is  properly  adjiiBted,  the  two  spectra  are  quite 
continuous.  In  order  to  hold  objects  in  front  of  the  opening 
at  /,  a  stage  is  attached  as  shown  at  h  /,  with  appropriate 
spriugs  to  hold  flat  pieces  of  glass,  or  test  tubes,  which  fit 
into  Y-shaped  notches  at  h  and  i',  and  lie  flat  on  the  surface 
of  the  stage.  Since  the  amount  of  light  passing  i;p  the  body 
of  the  microscope  is  much  less  than  that  passing  through  f^ 
account  of  being  spread  over  a  larger  surface  by  tho 
nifying  power  of  the  object  glass,  it  is  requisite  to  have 
*id  vertical  slit  at  /,  which  can  be  made  wider  or  murrower 
"^o  spectra  are  of  equal  brilliancy, 
1  this   eye-piece  with  a   simple    microscope,  the 
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object  on  the  stage  may  be  first  examioed  bj  means  of  an  or- 
dinanr  eye-piecDj  and  placed  in  the  centre  of  the  field,  and 
then  this  eye-piece  suhstitnted  and  the  spectrum  examined 
and  compared  with  the  natural  spectrum  due  to  the  light 
passing  through  the  opening  at  j\  or  with  that  of  any  colonred 
substance  placed  in  front  f*f  that  opening  on  the  stage  h  L 
It  is,  however,  far  better  to  use  a  binocular  microscope,  since 
then  one  tube  can  be  used  to  examine  the  object,  and  place  it 
in  the  centre  of  the  field,  and  the  eye-piece  and  prisms  I  have 
described  can  be  kept  permanently  in  the  other  tube  to  study 
ita  spectrum*  By  pulling  out  the  other  eye-piece,  the  foeal 
length  of  both  can  easily  be  made  the  same.  Of  course,  a  high 
power  con  Id  be  nsed,  but  it  is  better  to  use  as  low  as  conve- 
nient, in  order  to  obtain  more  light.  If  the  object  be  too 
small  to  cover  the  whole  length  of  the  slit,  I  have  a  small 
ghde  worked  with  a  screw  to  reduce  its  length  to  the  size 
of  the  object, 

I  always  feel  that  the  detailed  description  of  apparatus  ia 
t^^ons  and  unsatisfactory.  More  could  be  learned  in  a  few 
minutes'  inspection  than  by  reading  pages  of  description, 
which  often  make  what  is  very  simple  appear  very  compli* 
cated.  Still,  some  description  of  the  apparatus  was  essential,, 
and  I  trust  what  1  have  said  may  suffice  to  explain  its  general 
eonstruction,  without  trenching  on  space  that  should  be  devoted 
to  an  account  of  the  objects  to  which  it  may  be  applied. 

Summing  up,  then,  the  advantages  of  this  form  of  appara- 
tns,  I  may  say  that  it  enables  us  to  examine  the  object  itself, 
and  its  spectrum,  without  any  changes  of  iocus  or  position. 
By  simply  removing  the  prisrasj  we  can  easily  see  whether  any 
very  minute  object  is  in  front  of  the  slit^  and,  if  need  be, 
open  the  slit  wider  so  as  to  be  sure  that  it  is  in  the  best 
position  \  and  we  cau  compare  its  spectrum, — and  the  whole 
of  the  rest  of  the  field  of  view  is  quite  dark, — side  by  side 
with  that  of  white  lights  or  of  any  other  larger  object  placed 
on  the  stage  at  the  side  of  the  eye -piece;  and  all  the  spectrum 
Ib  in  focus  at  the  same  time^ 

In  studying  the  spectra  of  coloured  solids  or  liquids,  it  ia 
ircty  essential  to  diiistinguish  between  what  may  be  called 
ehiMCteristic  and  uncharacteristic  spectra.  Unfortunately, 
very  many  substances  belong  to  the  latter  class,  and  it  is 
this,  more  than  anytlung,  which  limits  the  appheation  of  this 
method  of  research.  In  the  case  of  these  un characteristic 
qiectm,  when  the  object  is  only  slightly  coloured  on  account 
of  being  very  thin,  or  a  very  dilute  solution,  it  begins  to 
s»b*iorb  either  the  red  or  the  blue  end  of  the  spectrum ;  and 
on  increasing  the  thickness  or  the  strength  of  the  solation. 
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more  and  more  of  the  spectram  is  obscured,  until  we  may 
have  a  spectrum  consisting  merely  of  blue,  shading  off  into 
obscure  green^  or  of  red  shading  off  into  obscure  orange. 
Such  spectra  aSord  little  positive  evidence  of  what  the  object 
may  be^  since  a  great  variety  of  simple  or  mixed  substances 
might  give  just  the  same  results.  On  the  contrary,  some 
objects,  even  when  the  colour  is  very  faint,  almost  totally  cut 
off  the  light  in  well-defined  bands,  of  which  the  general 
character  and  position  may  be  so  characteristic  that  there  is 
little  fear  of  confounding  the  substance  with  any  other,  even 
if  its  ordinary  colour  be  disguised  by  coloured  impurities. 
Sometimes  these  so-called  absorption  bands  are  broad  and 
indistinct^  but  in  other  cases  remarkably  narrow  and  well 
defined,  and  are  then  so  much  the  more  characteristic.  Some- 
times only  one  exists,  but  in  other  cases  they  are  numerous, 
and  they  appear  to  me  to  be  of  special  interest,  as  showing 
some  intimate  relation  between  the  molecules  of  the  body  and 
vibrations  of  light  of  particular  velocities — ^the  molecules,  })er- 
haps,  having  a  natural  tendency  to  vibrate  in  unison  with  par- 
ticular waves  of  light,  and  to  convert  them  into  heat.  If  this 
view  be  correct,  we  might  expect  that  they  would  furnish  us 
with  a  test  for  otherwise  very  inappreciable  molecular  changes, 
and  such  appears  to  me  to  be  the  fact.  It  is,  indeed,  somewhat 
analogous  to  what  would  occur  if  the  vibration  of  the  air  cor- 
responding, for  example,  to  the  notes  A,  B,  C,  D,  were  to 
pass  through  a  number  of  strings  all  tuned  to  B.  They  would 
bo  set  in  motion  by  the  vibrations  corresponding  to  B,  and  the 
intensity  of  that  note  would  be  diminished  by  the  force 
required  to  move  the  strings ;  whereas  A,  C,  D,  would  not 
be  affected  in  that  manner,  and  we  should  have,  as  it  were,  an 
absorption  band  at  B.  If  then  we  found  that  the  absoi-ption 
band  was  at  C,  we  should  know  that  some  change  had 
occurred  to  alter  the  pitch  of  the  strings  from  B  to  C.  Excel- 
lent examples  of  similar  changes  are  met  with  in  coloured 
spectra. 

The  objects  most  easily  obtained,  and  which  furnish  us  with 
the  greatest  variety  of  spectra,  are  coloured  crystals,  coloured 
solutions,  and  coloured  glasses.  The  spectrum-microscope 
enables  us  to  examine  the  spectra  of  very  minute  crj^stals,  of 
very  small  quantities  of  material  in  solution,  and  of  small  blow- 
pipe beads.  As  previously  named,  the  thickness  of  the  object 
makes  a  very  great  difference  in  the  spectrum.  For  example, 
an  extremely  thin  crystal  of  ferridcyanide  of  potassium  cuts 
off  all  the  blue  rays,  and  leaves  merely  red,  orange,  yellow, 
and  more  or  less  green ;  but  on  increasing  the  thickness  the 
green  and  yellow  disappear,  and  when  very  much  thicker  little 
^Ise  but  bright  red  light  is  tvansmitted.     In  all  such  cases. 
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[A^ipareiit  magnittid©  of  the  effect  of  an  increase  in  thick- 
is  far  greater  when  the  object  is  thin  than  when  thick, 
and  past  a  certain  thickness  the  change  is  comparatively  verj 
filight.  If  only  ST3aalJ  crystals  can  be  obtained,  it  ia  well  to 
mount  a  nnmber  of  diifereut  thickness  ;  but  when  it  is  possible 
to  obtain  crystals  of  sufficient  size,  it  is  far  better  to  make 
them  into  wedge-shaped  objects ,  since  then  the  effect  of  gradual 
change  in  thickTiesa  can  easily  be  observed.  Different  kinds 
of  crystals  require  different  treatment,  but  as  a  general  rule  I 
find  that  it  is  best  to  grind  thera  on  moderately  soft  Water- of- 
Ayr  stone  with  a  small  quantity  of  water,  which  soon  becomes 
a  satorated  solution,  and  then  to  polish  them  with  a  littl© 
itcage  spread  on  paper  laid  over  a  flat  surfacej  or  else  in  some  , 
to  dissolve  off  a  thin   layer  by  carefnlly  nibbing  the  ' 

ystal  on  moist  blotting-paper  until  the  scratches  are  remo^^ed. 

ten,  whenever  it  is  admissible,  I  mount  the  crystal  on  a 
!j  and  also  cover  it  wich  apiece  of  thin  glass  with  Canada 
.  Strongly  coloured  solutions  may  be  examined  in  test 
or  may  bo  kept  sealed  up  in  small  bottles  made  otit 
nf  glass  tnbeSj  the  light  then  examined  being  that  which  passes  J 
throiigk  the  centre  of  the  tube  from  side  to  side*  Such  tubes 
may  be  laid  on  the  ordinary  stage,  or  held  on  the  stage  j 
attached  to  the  eye-piece.  iS mailer  quantities  may  be  ex*- 
ammed  in  cells  cut  ont  of  thick  glass  tubes^  one  side  being 
fitted  to  the  ordinary*  glass  with  Canada  balsam,  like  a  micro- 
scopic object,  and  the  other  covered  with  thin  glaas,  which 
n?aaily  holdE  on  by  capillary  attraction,  or  may  be  cemented 
fast  with  gold  si^e  or  Ciinada  balsam,  if  it  be  desirable  to  keep 
it  as  a  permanent  object*  Such  tubes  may  be  made  of  any 
length  that  may  be  required  for  very  slightly-coloured  solutions* 
Cells  made  oat  of  spirit  thermometer  tubes,  so  as  to  be  about 

c- tenth  of  an  inch  in  di<ameter,  and  half  an  inch  long,  are 

ry  suitable  for  the  examination  of  yerj  small  quantities; 
but  where  plenty  of  material  can  be  obtained,  it  is  Air  better 
to  Qse  cells  cut  out  of  strong  tabe^  having  an  interior  diameter 
of  about  three- fourths  of  an  inch,  cut  wedge-shape,  so  that  the 
thickness  of  the  sohition  may  be  one-fotirth  of  an  inchj  or 
more^  on  one  side,  and  not  above  one- fortieth  on  the  other ) 
and  then  the  effect  of  different  thicknesses  can  easily  bo 
ascertained.  The  accompanying  figure  will  better  e^>lain  mj 
meaning  (see  fig.  3)*  If  we  place  a  small  object  on  the  stage 
^the  microscope,  and  then  one  of  these  oblique  cells  on  thn 
■fc&ge  attached  to  the  eye-piece,  we  can  easily  move  it  in  front 
If  ike  opening/  (fig.  1),  until  the  two  spectra  are  exactly  the 
^Di0,  or  until  we  can  see  that  they  are  in  no  case  identicah 

For  tbe  same  reason,  it  is  very  desirable  to  have  pieces  of 
«QliHEred  pot-metal  glass  cut  wedge-shape,  so  as  to  be  able  to 
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compare  the  spectrum  of  different  thicknesses  of  a  known 
material^  with  that  of  blow-pipe  beads  coloured  with  some 
unknown  substance. 

Though  perhaps  not  in  all  cases^  yet  very  often,  a  reduction 
in  the  amount  of  light  transmitted  through  the  slit  is  equiva- 
lent to  an  increase  in  the  thickness  of  the  object.  Therefore, 
by  varying  the  width  of  the  opening  in  the  stage  attached  to 
the  eye-piece,  we  modify  the  spectrum  much  as  if  we  altered 
the  thickness  of  the  object.  To  some  extent,  the  same  effect 
is  produced  by  altering  the  width  of  the  slit  inside  the  eye- 
piece, but  then  the  spectrum  is  also  modified  in  other 
respects,  and  well-defined  absorption  bands  are  made  less  so 
if  tiie  slit  be  too  wide.  At  the  same  time,  some  wide  and 
obscure  bands  are  far  more  distinct  when  the  slit  is  wide ;  a 
wider  slit  and  greater  dispersion  being  in  some  degree  equiva- 
lent to  a  narrower  slit  and  less  dispersion. 

Having  now,  I  trust,  given  a  sufficient  general  account  of 
the  preparation  of  objects,  I  will  proceed  to  describe  a  few 
particular  appUcations  of  the  instrument;  and  since  I  have  just 
referred  to  blow-pipe  beads, — and  that  is  a  new  branch  of  the 
subject, — ^it  will  perhaps  be  well  to  say  a  few  words  on  it  now. 
I  shall  only  give  a  few  illustrations,  because  I  have,  so  far, 
done  little  more  than  convince  myself  that  in  some  cases  the 
instrument  may  be  very  advantageously  employed.  The  blue 
modifications  of  salts  of  cobalt  present  us  with  very  character- 
istic spectra.  The  pink  hydrated  crystals  of  the  chloride  give 
two  well-marked  absorption  bands,  one  in  the  light  part, 
the  green,  and  the  other  in  the  blue  green,  as  shown  in 
fig.  4,  b;  but  when  dissolved  in  water  there  is  only  one 
broad  absorption  band  in  the  centre  of  the  green,  as  shown  in 
a,  which  cannot  be  looked  upon  as  charactieristic.  If  dis- 
solved in  a  concentrated  solution  of  chloride  of  sodium,  the 
position  of  this  absorption  band  is  not  materially  changed, 
though  the  general  colour  is  more  red;  but  if  dissolved 
in  a  concentrated  solution  of  chloride  of  calcium,  there  is 
a  complete  change.  We  obtain  a  blue  solution,  which  gives 
a  most  characteristic  spectrum  when  there  is  only  suffi- 
cient cobalt  present  to  give  a  very  pale  blue  tint.  To  see  it 
to  advantage,  lamp-light  should  be  used.  We  then  get  a 
spectrum  somewhat  as  shown  in  fig.  4,  c,  which  is,  however, 
not  exactly  like  what  is  seen  with  any  one  case,  but  shows 
the  characteristic  peculiarities  of  different  intensities  of  colour. 
There  is  an  absorption  band  in  the  red  which  may  be  sepa- 
rated into  two ;  another  in  the  lower  part  of  the  red,  and 
another  more  faint  in  the  orange.  These  two  bands  are  so 
very  sharp  and  narrow,  that  they  look  almost  like  the  so-called 
Fraonhofer's  lines  seen  in  the  spectrum  of  day-light.     To  seo 
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both  distmctlj  is  the  most  rcjfiticd  test  I  have  yet  found  for  a 
spectnun-micrDSCope-  Then  there  is  auother  much  broader 
abaorption  band  in  the  green,  which  m  not  well  seen  until  tho 
thickness  or  strength  of  the  solution  is  sucb,  that  the  bands  in 
the  red  and  oi-ange  have  so  far  coalesced,  that  the  spectrum  con- 
^sts  of  a  well-defined  bright  greenish -yellow  band  at  one  end, 
and  a  broad  blue  at  the  other,  NoWj  the  relation  between  this 
gpectrum  and  that  of  blue  cobalt  glass,  fig,  4  </,  is  very  curious 
and  instructive.  Instead  of  having,  as  it  were,  two  double 
absorption  bands,  there  are  two  single.  The  rest  of  the  spec- 
trum m  similar,  but  is  aa  it  were  dislocated,  or,  to  use  a 
geological  expression,  faulted  and  thrown  down,  as  will  be 
seen  on  conipariug  it  with  c.  The  result  is,  that  in  the  case 
of  the  glass  there  is  a  far  broader  band  of  red,  which  is 
visible  when  the  thickness  of  the  object  is  sufficient  to  cause 
the  two  absorption  bands  to  coalesce  ;  and  then,  besides  tho 
broad  blue,  there  is  a  bright  band  in  the  green  ;  whereas,  in 
the  deep  blue  solution,  it  is  in  the  yellow,  and  there  is  no  ex- 
treme red  band*  Day -light  is  too  poor  in  extreme  red  rays  to 
show  these  facts  to  advantage,  and  they  are  also  obscured  by 
the  black  Fraunhofer  lines.  These  different  spectra,  obtained 
with  various  raodifications  of  cobalt,  serve  very  well  to  explain 
what  I  mean  when  I  speak  of  characteristic  and  uncharacter- 
istic spectra-  Not,  indeed,  that  we  can  draw  a  definite  line 
between  them — it  is  more  a  question  of  degree— but  wo  may 
aay  that  c  is  so  remarkably  characteristic  that  one  cannot 
expect  that  any  other  substance  would  give  the  same  result, 
whilst  a  is  so  little  characteristic  that  the  colouring  matter  of 
various  red  fruits  shows  precisely  the  same  spectrum.  As 
the  spectrum  of  a  glass,  t^  is  also  sufficiently  characteristic  f 
and  as  that  of  a  crystal,  h  is  so  much  so  that  it  would 
probably  be  very  difficult  to  ffiid  any  other  that  would  give  a 
similar  result.  These  four  spectra  will  also  serve  to  illustrate 
the  effect  pi^duced  by  different  molecnkr  states  of  the  same 
snbataiice.  The  change  from  h  to  a  may  probably  indicate 
that  the  hydrated  crystallized  chloride  of  cobalt  comhincs  with 
additional  water  when  it  dissolves  in  water ;  whilst,  when  dis- 
solved in  a  concentrated  solution  of  a  salt  like  chloride  of 
caldnm^  it  loses  its  former  water  of  crystallization.  On  the 
contrary,  when  the  anhydrous  oxide  is  dissolved  in  glass,  the 
spectrum  is  still  further  modified. 

After  this  description  of  the  spectrum  of  glass  coloured 
wiUi  oxide  of  cobalt,  the  application  of  the  spectrum- micro- 
^iCOpD  to  the  examination  of  blow -pipe  beads  suspected  to 
ftontaio  cobalt  will  be  readily  understood.  Supposing  we 
have  got  a  borax  bead  coloured  more  or  less  blue,  we  may 
place  it  on  the  stage    of  the   microscope   and   compare   its 
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spectmm  with  that  of  a  wedge-shaped  piece  of  glass,  known 
to  be  coloured  with  oxide  of  cobalt.  If  the  bead  be  coloured 
with  oxide  of  cobalt,  it  is'  easy  to  so  adjust  the  wedge-shaped 
glass  that  the  two  spectra  are  precisely  the  same.  But  since 
the  characteristic  light  and  dark  bands  are  in  the  green, 
yellow,  and  orange  part  of  the  spectrum,  it  is  quite  clear  that 
any  other  substance  which  did  not  absorb  those  rays  might  be 
present  in  such  quantity  as  to  entirely  alter  the  colour  of  the 
bead,  and  yet  the  bands  characteristic  of  the  cobalt  might  be 
so  well  seen  as  to  leave  no  kind  of  doubt  of  its  presence. 
Oxide  of  iron  and  oxide  of  manganese,  which  more  than  any 
other  substances  are  likely  to  interfere  with  the  ordinary 
method  which  relies  on  colour  without  spectrum  analysis,  are 
of  this  character.  The  bead  may  be  so  far  coloured  green  or 
pink  that  the  blue  colour  of  the  cobalt  is  quite  disguised,  and 
yet  the  dark  and  light  bands  characteristic  of  cobalt  may  bo 
easily  seen. 

Few  substances  give  a  more  striking  spectrum  than  per- 
manganate of  potash.  A  solution  so  dilute  as  to  be  a  pale 
pink  gives  five  well-marked  absorption  bands,  at  about  equal 
intervals,  in  the  green,  and  one  or  more  very  obscure  in  the 
blues.  Since  this  solution  is  decomposed  by  organic  matter,  and 
even  by  long  contact  with  flint  glass,  it  should  be  sealed  up  in 
tubes  of  glass  free  from  oxide  of  lead.  The  crystals  are  too 
highly  coloured  to  show  these  bands,  but  if  pressed  with  an 
agate  pestle  on  glass,  so  as  to  be  very  thin,  the  spectrum 
of  the  crystalline  salt  may  be  seen  to  be  exactly  the  same  as 
that  of  the  solution.  I  know  no  better  example  of  the  value 
of  being  able  to  compare  two  spectra  together,  side  by  side, 
than  that  furnished  by  crystals  of  perchlorate  of  potash  coloured 
with  permanganate,  as  compared  with  their  solution  in  water. 

These  two  salts  are  isomorphous,  and  readily  crystallize 
together;  but  some  care  is  required  to  obtain  the  crystals 
moderately  free  from  fluid-cavities,  which  render  them 
opaque,  and  to  arrange  the  relative  amount  of  tlie  two  sub- 
stances, so  that  they  may  be  dark  enough  to  show  the 
absorption  bands  distinctly,  and  not  so  dark  as  to  cause  them 
to  be  united  into  one  broad  band.  Sometimes  on  cooling 
from  a  hot  solution,  small  thin  crystals  are  formed,  which  are 
admirably  suited  for  examination ;  and  by  slow  spontaneous 
evaporation  in  a  vessel  covered  up,  so  as  to  prevent  the  access 
of  particles  of  dust,  larger  and  sufficiently  transparent  crystals 
can  be  obtained.  They  should  be  of  a  clear  pink  colour.  Now, 
though  the  two  salts  are  isomorphous,  and  though  the  per- 
'"^^^'^fiAte,  in  a  crystalline  condition,  or  dissolved  alone  or 
^  the  perchlorate,  when  thin  enough  or  dilute  enough 
■^  a  bright  pink  light,  gives  a  spectrum  like  fig.  5  a. 
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wftli  fire  well -marked  absorption  bands  in  the  green  j  jct 
wheu  crystallized  along  with  the  perch kj rat e,  the  spectrum 
differs  in  a  very  interesting  manner,  and  is  a3  fig,  5  Ik  There 
are  four  well- marked  bauds  in  the  green,  one  moderately  dis- 
tinct in  the  blue,  and  two  or  three  very  faint  bands  in  the 
liolet.  In  the  spectrum  of  the  solution  these  latter  are  so 
obscure  J  that  I  hesitate  to  decide  whether  they  exist  or  are 
ijri^aent.  At  aU  erents^  ail  tht?  bandti  are  better  dc=^fined  and 
At  more  di:^tinct  in  the  Sspectmm  tif  the  compound  crystalsj 
and  yet  in  other  respects  there  is  a  remarkable  similarity.  It 
is,  however,  very  curious  to  see  how  the  dark  bands  in  one 
always  occur  where  the  bright  bauds  exist  in  the  other;  and 
we  have  here,  as  in  the  case  of  the  cobalt  solution  and  cobalt 
glass,  an  instance  of  a  molecular  change,  which,  besides  pro- 
ducing slight  variations  iu  the  general  spectrum,  displaces  the 
absorption  bands,  as  if,  so  to  speak,  the  pitch  of  the  natural 
vibrations  of  the  permanganate /were  raised  by  being  eiystal- 
h^cd  along  with  the  perchlorate  of  potash.  We  may  also  con- 
clude frijxa  the  spectrum  that  these  compound  crystals  are 
iocomposed  when  dissoh^ed  in  water — the  two  salts  do  not 
^molve  in  combination — and  this  agrees  very  well  with  the  fact 
of  their  containing  far  leas  permanganate  when  re-crystalHzed, 

The  spectra  of  some  natural  minerals  are  very  interesting  j 
and  some  which  contain  both  protoxide  and  peroxide  of  iron 
^ve  the  spectrum  of  the  protoxide  m  one  direction  and  of 
the  peroxide  in  another,  as  if  the  planes  in  which  the  two  ' 
oxides  ^-ihrat©  witli  greatest  facility  w^ere  perpendiodar  to 
one  another, 

Fortunately,  the  various  modifications  of  the  colouring 
matter  of  blood  yield  such  well-marked  and  characteristic 
ipectra,  that  there  are  few  subjects  to  which  the  spectrum- 
microscope  can  be  applied  with  greater  advantage  than  the 
detection  of  blood -sbiius,     I  have  already,  in  my  paper  in  the 

CUuarierhj  JiWJitfd  of  Sckcuer  (April,  18t>o,  IL,  205),  eutei*ed 
mt  so  great  length  iuto  this  question,  that  I  need  not  say  much 
about  it  on  the  present  occasion .  The  form  of  apparatus  I 
kara  described  euables  us,  however,  to  examine  the  oiijects  in 
^  di Cerent  manner  :  surface  ilhimi nation  may  bo  used,  provided 
ft  sufficiently  bright  light  be  thrown  on  the  object  by  raeana 
of  a  porabohc  reflector  or  bull's-eye  condenser,  A  speck  of 
blfMjd  on  white  paper  shows  the  spectrum  very  well,  provided 
it  be  Iresh,  and  the  colour  be  neither  too  dark  nor  too  bglit, 
and  the  thickness  of  the  colouring  matter  neither  tcK>  great  nor 
too  little,  A  mere  atomj  invisible  to  the  naked  eye,  which 
wimld  not  weigh  above  the  millionth  of  a  grain,  is  then 
snffideBt  to  show  the  characteristic  absor|>tion  bands.  They 
•HP,  bowerer.  fer  better  seen  in  a  solution.     About  -zhi  ^^  ^ 
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grain  of  liquid  blood,  in  a  cell  of  V^  of  an  iiicli  in  diametG^^ 
and  ^  inch  long,  gives  a  spectrum  as  well  marked  as  could  be 
desired.  In  exhibiting  the  instrument  to  a  number  of  persons 
at  a  meeting  I  have  found  thtit  no  object  is  more  convenient, 
or  excites  more  attention,  than  one  in  which  a  number  of  cells 
are  fixed  in  a  linOj  side  by  Bide,  containing  a  solution  of  various 
red  colouring  matters.  In  one  I  mount  blood,  which  gives 
two  well-marked  absorption  bands  in  the  green ;  in  another 
magenta^  which  gives  only  one  di&tinct  baud  in  the  green ; 
and  in  another  I  place  the  juice  of  some  red-coloured  fruit, 
which  shows  no  wcU-deEned  absorption  band*  Keeping  a 
larger  cell  containing  blood  on  the  stage  attached  to  the  eye- 
piecoj  these  three  objects  can  be  passed  one  after  another  in 
front  of  the  object  glass,  and  the  total  difference  between  the 
Bpectrum  of  blood  and  that  of  either  fruit-juice  or  magenta, 
and  the  perfect  identity  of  the  spectra  when  both  are  blood, 
can  be  seen  at  a  glance.  By  holding  coloured  glasses,  which 
cut  off  the  red,  but  allow  the  green  rays  to  pass,  we  can 
readily  show  how  the  presence  of  any  foreign  colouring  matter, 
which  entirely  alters  the  general  colour,  might  not  in  any 
degree  disguise  tbe  chamcteristic  part  of  the  spectrum ;  and 
by  changing  the  cell  held  on  the  eye-piece  for  a  tube  containing 
an  ammoniacal  solution  of  cochineal,  it  is  easy  to  show  that 
though  it  yields  a  spectrum  with  two  absorption  bands,  more 
hke  those  due  to  blood  than  I  have  seen  in  any  other  substance, 
they  differ  so  much  in  relatioti,  sisee,  and  position,  that  there 
is  no  chance  of  their  being  confounded,  when  compared  togethe^H 
side  by  side.  ^| 

It  would  be  easy  to  extend  this  essay  to  a  most  unreasonable 
length  by  describing  the  spectra  of  various  other  objects.  So 
far,  too  little  is  known  to  enable  us  to  form  any  decided 
opinion  with  regard  to  the  comparative  spectra  of  the  same 
substance  in  different  conditions.  Sometimes  the  spectra  of 
the  sohd  material,  and  of  its  solution,  are  quite  identical; 
sometimes  the  solution  shows  distinct  absorption  bands  when 
the  solid  material  shows  none  at  all ;  and  sometimes  it  is  the 
reverse.  The  presence  of  different  foreign  substances  may  also 
modify  the  results  in  a  surprising  manner,  and  the  only  general 
conclusion  I  can  form  is,  that  by  comparing  the  spectm  of  the 
same  material  in  different  conditions,  we  may  detect  molecular 
changes  which  otherwise  could  not  be  recognised* 

I  probably  could  not  better  conclude  this  communication 
than  by  saying  a  few  words  about  what  1  took  upon  as  the  best 
tost  objects  for  a  spectrum- microscope*  For  fine  detinition,  I 
know  none  equal  to  the  pa!e  blue  solution  of  chloride  of  cobalt 
in  a  concentrated  solution  of  chloride  of  calcium.  If  we  can 
see  the  two  lines  in  the  orange,  the  definition  most  be  very 
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satisfactory,  and  the  dispersion  as  great  or  greater  than  usually 
required,  and  to  see  them  well  the  two  an aljxing  prisma  should 
he  combined,  A  veiy  weak  solution  of  blood  is  a  good  mode- 
rate test,  and  requires  the  medium  amount  of  disparsiDH  which 
is  obtained  by  the  analyzer  containing  two  rectangular  tlint- 
ghias  prisma.  As  a  good  test  for  what  cannot  bo  well  seen 
except  with  a  small  dispersion,  I  may  mention  the  double 
oxalate  of  chromium  and  soda,  which  is  also  a  very  interesting 
object  in  other  respects.  The  beat  way  to  prepare  it  is  to 
place  a  few  drops  of  a  strong  hot  solution  on  glass,  so  that 
a  number  of  minute  ciystals  may  be  deposited  on  cooling, 
and  then  to  leave  the  rest  to  deposit  by  spontancoua  evapora- 
tion. Very  well  formed  microscopic  ciystals  are  then  ob- 
tainedj  which,  according  to  the  position  in  which  they  He,  or 
their  thickness^  are  a  beautiful  blue  or  purple,  or  various 
shades  of  green  and  red.  I  know  no  object  which  shows  in  a 
more  striking  manner  the  effects  of  diuhroism  in  both  senses 
of  the  term.  It  h,  indeed,  poiychroic,  and  is  an  excellent 
object  to  exhibit  with  an  arrangement  I  am  now  caiTying  out, 
80  as  to  be  able  to  make  use  of  the  microscope  as  a  dichroi- 
scope. 

^Vhen  the  crystals  are  moderately  thin,  they  show  a  broad 
absorption  band  in  the  yellow  and  yellowish -green,  and 
tninsmit  the  dark  green,  with  a  variable  amount  of  red  and 
blue,  according  to  the  position  of  the  crystal  5  but  when 
uiicker,  the  absotption  band  becomes  diirker  at  each  end,  so 
that  we  appear  to  have  two  absorption  bands,  one  in  the  red  * 
and  another  in  the  dark  green,  separated  by  an  obscura 
division  not  well  seen  except  the  dispersion  be  smalL 

It  must  not  be  thought  that  the  subjects  I  have  chosen  for 
illustration  by  any  means  exhaust  those  to  which  the  instru- 
ment  may  be  applied.  Whenever  colour  is  a  character  of  any 
importance,  then  to  a  still  greater  degree  ia  its  more  accurate 
study  by  means  of  the  prism  likely  to  yield  valuable  facta. 


78 


REYIEWS. 


THE  PROGRESS  OF  ZOOLOGY.* 

NONE  bat  the  working  naturalist  can  estimate  the  value  of  a  well- 
arranged  treatise  devoted  to  zoological  bibliography.  To  the  amateur 
such  a  volume  as  that  which  lies  before  ns  is  but  an  enormous  accumulation 
of  dry  names,  which  certainly  gives  a  clue  to  the  advance  of  a  particular 
branch  of  science,  but  has  little  practical  use.  Yet  is  Dr.  Giinther's  work 
one  which  will  be  highly  prized,  both  in  this  country  and  abroad,  by  all 
engaged  in  original  researcL  To  the  professional  zoologist  it  will  supply  in- 
formation which,  without  it,  he  would  require  months  of  laborious  study  to 
obtain  ;  and  for  him  it  is  especially  intended.  Those  who  are  conversant  with 
even  the  periodical  literature  of  zoology  know  how  difficult,  if  not  impossible, 
it  is  to  keep  aw  courant  with  what  is  being  done  every  year  in  the  wide  field 
of  Natural  History,  Zoological  literature  increases  day  by  day  in  extent  and 
importance  ;  and  were  not  some  machinery  devised  to  effect  an  easy  mode 
of  reference  to  the  progress  of  our  knowledge  in  each  separate  department, 
original  inquiries  could  not  be  made  without  a  fearful  expenditure  of  time  ; 
and  we  should  often  find  that  three  or  four  zoologists  had  really  worked  out,  in 
successive  periods,  precisely  the  same  subject  These  obstacles  were  thought 
of,  and  attempted  to  be  met,  long  ago.  Many  years  since  Agassiz  pub- 
lished his  celebrated  *'  Bibliographia  Zoologise,"  and,  as  it  were,  laid  the 
foundation-stone  of  the  building  which  Dr.  Giinther  and  his  coVaboraJUurs 
have  now  completed.  His  treatise,  which  was  published  by  the  Ray  Society, 
contains  reference  to  all  the  memoirs  on  special  and  general  Natural  History 
which  had  appeared  up  to  the  date  of  its  publication.  It  had,  however,  one 
serious  defect — such  a  defect,  in  fact,  as  the  catalogue  of  the  British  Musemn 
has — the  works  were  arranged  in  relation  to  the  authors'  names,  and  these 
latter  were  alone  grouped  in  alphabetical  order.  Hence  Agassiz's  compilation, 
though  of  exceeding  interest,  in  so  fiur  as  it  recorded  the  labours  of  dis- 
tinguished MvanUy  was  utterly  valueless  to  the  working  naturalist.  If  one 
who  was  engaged  in  some  special  investigation  required  to  know  what  had 
been  achieved  in  that  particular  branch,  he  found  the  *' Bibliographia 
Zoologize  "  of  no  use  to  him  whatever.  For,  in  order  to  find  out  what  had 
been  written,  he  should  know  the  writers'  names — a  knowledge,  it  will 
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be  ooiiQ^ed»  timt  rery  few,  if  hut,  possess.    Thus  it  huppeDed  that  Afinaiiiz** 
trojctiie  did  not  supply  what  was  r^jiT)r(>cl,    Tbe  gap,  however,  wns  filled*  we 
tfaiak  i^boat  tix  yeaim  ago^  hj  the  publicfttion  cf  a  most  Tnkiable  Gennim 
bwtiBt  bj  lYofenDr  Qiruii.    This  work  was  arrunged  uptm  a  scheme  the 
ofponte  to  tli&l  of  Aga&m^s  ;  the  essajs  and  memoirB  were  aTmnged  alphar 
heticaDj  and  according  to  their  proper  gronpCf  bo  that  reference  to  **  work 
done  *  became  no  longer  a  dlfficnlty.    Bwt  each  year  hroiight  it«  own  quota 
of  grain  to  the  gamer  of  acientific  kjjowledget  And  it  waa  found  nec«!B«7  to 
make  some  provision  for  its  reeeption.     Thia  lubour,  therefore,  wna  taken  in 
I  by  tlie  conductor3  of  the  *'  NatUTtd  Hi.^ifcory  Re\4ew»"  when  that  periodical 
from  lis  former  Imh  to  its  present  English  managers.     Each  quarter 
ihii  jottmal  i^pplied  chL^^iJied  lists  of  the  memoire  previously  printed,  end  in 
this  way  it  formed  an  excellent  gtipplement  to  Carua's  "  Bibhotheca,"     Far 
this  particular  feature,  the  "^  Natural  Hihloi^  Review  "  was  highly  esteemed^ 
and  we  believe  we  are  correet  in  saying  that  these  bibliograpbic-al  recortls 
ulitained  for  it  many  auljecribers  who' were  not  attmcfed  by  it»  Dan^iniiin 
jirinciples.     Kow,  good  and  useful  persona  are  often^  if  not  always,  exeeed- 
rly  ditlj   companiona  ;   and  we   believe   that  to   the   great  msum  Oi  our 
entire  readers,  there  h  an  analogy  between  people  and  literature.     UmIoiI 
fuding  IB  seldom  light  and  entertaining.     At  least  so  it  appears  to  have  been  i 
m  the  awe  of  the  reiiders  of  the  *'  Katuntl  HlfitoTy  tleTiew,"  who  seem  to 
hate  liad  a  species  of  mental  dyspepaia,  which  forbade  their  piirtakin*^  of  any 
the  very   lightest  scientific   literatuTe*     ITie  publishers  fpublishers  in 
of  this  kind  are  in  variably  tbe  most  cons  idem  te  of  mortals)  soon 
the  condition  we  have  referred  to^  and  so  the  pihi  de  Hin^tjine^ 
I  removed,  and  the  **  NutunLl  History  Review"  ceased  to  provide  for  the 
[ingraphical  wants  of  zoologist.     In   this  itate  the  matter   waa  left  for 
onple  of  y^Ts,  until  Dr.  Gtinthcr,  with  an  enei^g^  and  enthusiasm  which 
him  infinite  credit^  conceived  the  plfin  of  publishing  a  yearly  vol  time, 
which  woidd  bring  tbe  record  of  zoological  progress  np  to  within  twelve 
iDontliJi  of  the  period  of  ita  isKue.     He  planned  and  he  has  executed,  and  in 
the  Uu^  handsome  closely-printed  book  upon  our  tablet  ^^  have,  in  all  that 
ftlate^  to  the  progress  of  zoology,  a  nearly  complete,  and  a  moat  valuable 
volume.     If  we  say  nearly  complete,  it  i^  not  in  deprecation  we  employ  the 
term  i  it  ia  simply  from  the  circumstance  that  the  record  of  memolrH  upon 
the  Protozoa  and  Crelenterata  did  not  reach  the  editor  in  time  for  publication 
b  the  present  volume. 

The  **'  Zoological  Record,"  though  constructed  somewhat  upon  the  plan  of 

Oarus'a  work,  and  being  more  easy  of  reference,  is  fuller  in  its  detaila.     It 

0Dl»ac«  not  only  tbe  titles,  dates,  and  places  of  publication  of  the  several 

xoologicn]  esaaya  Lasued  during  the  year  1864,   but   in  most  instances   it 

iUppBe^  short  and  pithy  abstracts  of  them.     In  employing  it,  the  naturalist 

J^  only  discovers  at  a  ghmce  what  papers  have  been  written   upon  t!te 

^Weet  he  ia  pursuing,  but  he  ia  enabled  to  perceive  the  nmde  of  treatment 

^bpbtd  in  eajch,  and  in  this  way  has  his  journey  immensely  shortened  ond 

fidliiated.     Throughout  the  entire  volume  unity  of  plan  has  been  aimed  at, 

and  altbough  here  and  there  we  fmd  the  caprices  of  individual  writerEi  din- 

fdayiDg  thetnaelvea  in  deviations  from  the  editor's  scheme,  BtiU,  on  the  whole,     i 

tba«  ii  an  excellent  aymmetry  of  executioiL    The  letter-press  extends  over 
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more  than  600  pages,  and  is  divided  into  sections  corresponding  to  the 
animal  classes,  commencing  with  Mammalia  and  ending  with  Echinodermata. 
Each  record  begins  with  a  list  of  the  various  publications  arranged  chronolo- 
gically, systematically,  or  alphabetically,  with  such  remarks  as  must  be  of  a 
general  character.  In  the  second  part,  the  titles  of  these  publications  are 
arranged  in  systematic  order,  and  short  abstracts  are  given ;  papers  less 
accessible  to  the  generality  of  zoologists  being  given  at  greater  length.  Of 
new  genera,  short  diagnoses  are  supplied,  whilst  the  names  only  of  sub-genera 
divisions  are  mentioned.  The  titles  of  anatomical  papers  are  given,  but  only 
those  which  have  a  direct  bearing  upon  special  zoology  are  more  fully  treated 
Finally,  mention  is  made  of  all  those  popular  scientific  publications  which, 
by  their  tendency  to  promote  scientific  knowledge,  merit  attention. 

In  the  selection  of  "  reporters  **  for  the  several  departments  of  zoology  em- 
braced in  the  volume,  Dr.  Giinther  has  been,  in  dl  but  one  instance,  most 
fortunate ;  and  this,  to  those  who  can  appreciate  the  matter,  is  saying  a  good 
deal.  The  Mammalia,  Reptiles,  and  Fishes  have  had  ample  justice  done  to 
them  by  the  editor ;  the  Birds  were  committed  to  the  charge  of  Mr.  Alfred 
Newton  ;  Mr.  W.  S.  Dallas  took  in  hand  the  Insects,  Myriapods,  and  Arach- 
nida ;  whilst  Dr.  E.  Von  Martens  had  chaise  of  the  Mollusca ;  the  Helminthes 
were  left  to  Dr.  Spencer  Cobbold,  and  the  MoUuscoida,  Rotifera,  Annelida, 
and  Echinodermata  to  Mr.  J.  R  Greene.  In  all  respects,  the  "  Zoological 
Record  "  is  an  excellent  volume,  easy  of  reference  as  regards  its  arrangement, 
fully  comprehensive  as  a  register,  and  minutely  accurate  in  its  condensation 
of  the  publications  it  records.  When  we  remember  that  the  literature 
to  which  it  forms  a  guide  extends  over  more  than  15,000  pages,  we  cannot 
but  regard  Dr.  Giinther's  work  as,  par  excellence,  the  zoological  treatise  of 
the  year. 


POPULAR  PHYSICS.* 


IF  we  were  asked  what  subject  is'  best  calculated  to  awaken  at  the  same 
time  the  reasoning  and  perceptive  faculties  of  the  mind,  we  should  reply. 
Experimental  Physics.  The  science  of  natural  physical  phenomena  is  one 
which  every  moment  of  our  lives  thrusts  itself  benealh  our  notice,  and  yet  it 
is  one  of  which  most  of  us  are  exceedingly  ignorant  Our  steam-engines, 
telegraphs,  barometers,  and  telescopes,  are  suggestive  enough  of  the  laws  of 
natural  philosophy,  yet  how  few  of  us  understand  their  principles.  We 
apprehend  that  our  ignorance  proceeds  less  from  indififercnce  than  from  the 
absence  of  treatises  which  can  be  read  by  those  unfaniiliar  with  the  higher 
mathematics.  It  is  true  enough  that  works  have  been  published  in  which 
the  phenomena  known  as  physical  are  described,  without  reference  to  mathe- 
matical complications,  but  we  regret  to  think  that  in  most  of  them  there  is 
either  no  allusion  to  first  principles,  or  there  is  that  jargon  of  the  popular 
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it  which  h  nothing  better  than  u  tricky  cloak  for  ignonmce.  We  were 
,  ihtTpfore,  in  a  former  number,  to  perceive  a  new  e<Utkni  (»f  Dr,  Arnott*s 
well^written  trefltii^ ;  and  to  the  firnt  jmrt,  which  then  ciime  under  our  notice, 
we  awarded  £uch  pntise  as  we  betiercd  the  book  to  deaen'e.  Piirt  IL  him 
mnr  appeared,  but  we  mu»t  candidJy  ooiLfess  it  has  not  fuj filled  our  mstici- 
iHA.  It  iii  **  behind  the  time*^*  containB  no  account  of  the  prognraa  of 
durinj^  the  Lyst  few  years,  and  is  in  some  cases  rernurknbly  inftccurate. 
at  fiLall  we  s»y,  for  example,  of  a  tr^tise,  in  whieh  tlm  splcmlid  resiulta 
of  TyndjUVa  resesirches  are  left  nnnoticedt  ftnd  in  which  tlie  principles  Riid 
disooveTy  of  the  spectrtjseope — the  most  wonderful  scientific  instniraent  of 
the  preasent  century— renmin  unexplained  (  Dr,  Amott^ft  deacnptiona  az« 
dicfvrly  written,  and  in  most  cn&^a  ure  t^ound  ;  but  he  luts  not  done  justice  to 
many  of  the  depiirtmenti^  of  science  npon  which  he  has  written  ;  he  hius 
attempted  too  mudi  and  effected  too  little^  Htid  he  left  out  much  thut  he  has 
msd  about  the  kuowledf^  of  the  ancients,  had  he  tried  to  be  less  classically 
enidite  and  more  strictly  scieutiiic,  he  would  not  Have  damaged  his  early  repu- 
and  would  have  materially  benefited  the  amateur  studcntv  Why  does 
d]siiU3^  the  principled  of  the  compound  microscope  in  a  few  paragraphs  7 
b  there  no  mention  of  the  ophthuhnoscope  and  lar^TigOECope  f  Why 
■H  the  physical  wonders  of  photojj^phy  disposed  of  by  &iiyijig  that 
"ThjB  new  art  is  cal!et!  photogmphy  "  /  Why  do  we  not  fiiul  a  syllable  about 
the  Owielli  or  Morse's  tole^m^ph  ?  Tbcs^e  ai^  all  questiims  which  the  public 
btt  a  right  to  ithk  of  the  author, 

The  cihapten*  upon  optica  are  by  far  the  best  in  the  yolume^  and  in  dealing 
with  fsoine  of  tlie  complex  questions  of  tliis  brHnch  iif  nutural  philo^ophyj 
Dr,  Aroott  has  showu  his  clear,  terse  method  of  expliiiiiiti;^  difficult  problems. 
A  subject  which  uion*  than  any  other  han  purpled  phvi^ioloi^j^ts  is  the  fact 
tlut  we  pefc^ive  objects  in  their  true  position,  altliouj^h  on  the  retina  of  the 
eye  thej  are  depicted  inverted,  it^  they  are  in  a  camem  obscurtt.  This  fiict 
leada  our  author  to  the  following  remarks : — 

*'Tbe  explaniilion  is  simple.  It  is  known  that  a  man  in  bed,  with  bits 
dicck  on  the  pillow,  judges  as  com^ctly  of  the  piMiition  of  the  objects  aronnd 
him  m  any  other  person,  never  deeming  tbeni  to  be  inclined  or  crook etl 
h^aamt  their  imi^s  en  his  retina  are  inclined,  in  relation  to  the  nainnd 
perpendicular  when  the  hcjid  is  erect.  And  Imys  who  at  play  bend  themselves 
mwnwanht,  to  look  backwards  from  between  their  knees,  although  a  little  pu/- 
ded  at  firat  bec^iuse  t!ie  usual  position  of  the  objects  on  tjie  retina  are  reversed* 
won  «ee  as  correctly  in  thiit  wEvy  as  In  any  other.  It  ap[ieiu^,  tberefoi-e,  that 
while  the  mind  stadiea  the  fonn,  colour,  etc.,  of  e^^lcnial  object*  in  their 
imH^i^  iw  <if^picted  on  the  retina,  it  judges  of  their  pfjsition,  not  by  the  acci- 
dentjil  |M^>»ition  of  the  inuiges  on  the  retina,  but  by  the  direction,  lis  ai«certained 
by  the  t*>uch  aud  e!£j>erience,  in  which  the  li;iht  comes  from  the  ohject  and 
il«  partfi  feowartls  the  eye — no  more  deemiugan  object  to  be  placed  low  because 
lit  iniige  i^  low  ill  the  eye,  than  a  man  in  a  room  into  which  a  sunbeam  eutcr» 
bf  ft  hole  in  the  window-shutter  deem^  the  sun  low  because  it^  Ima^  is  on 
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THE  BRITISH  HEMIPTERA.  * 

THE  study  of  British  bogs  can  hardly  be  termed  a  reiy  £EkBcinating 
pursuit.  Although  the  inaect  which  takes  up  its  abode  in  localities 
unknown  for  their  relation  to  godliness,  is  not  an  An^o-Saxon,  still 
its  English  relatives  have  many  of  its  obnoxious  qualities,  and  among 
others  tiiat  of  emitting  when  touched  an  extremely  unpleasant  odour.  Still 
the  enthusiasm  of  naturalists — and  to  what  limits  does  not  that  enthusiasm 
extend  ? — has  prevented  our  native  hemiptera  from  completely  wasting  ^  their 
sweetness"  upon  the  pages  of  mere  periodicals.  Messis.  Douglas  and  Scott 
have  in  the  volume  published  by  the  Ray  Society  given  us  a  minute 
zoological  histoiy  of  the  Hemiptei»-Heteroptera  of  these  countries.  The 
name  Hemiptera  is  given  to  an  order  of  insects  idiose  members  are  known 
by  the  presence  of  a  proboscis  instead  of  the  ordinary  chewing  apparatus, 
and  of  imperfectly  formed  wings.  Now  this  order  is  divided  into  two  sec- 
tions :  in  the  one  both  sets  of  wings  are  of  the  same  material  and  this  is  called 
Hemipterm-ffofnoptera  ;  in  the  other  the  anterior  pair  of  wings  is  composed  of 
m  material  different  from  that  of  the  posterior  one,  and  it  is  styled  Hemiptera- 
Af^roptera.  It  is  with  these  latter  that  the  work  before  us  has  to  da  Although 
we  cannot  congratulate  the  authors  upon  their  selection  of  a  subject  for 
investigation,  still  for  this  veir  reason  we  are  bound  to  give  them  the  highest 
praise  for  their  exertions  in  adding  to  our  knowledge  of  our  insect  £uina. 
Lepidopten  and  Coleoptera  have  been  caiefuUy  studied  by  several  entomo- 
logists, but  the  Hemiptera  remained  undescribed  by  Englishmen.  This  was 
the  less  creditable  to  our  insect^unters,  from  the  circumstance  that  upon  the 
Continent  the  order  has  been  careftdly  worked  out  by  Fieber  and  Flor. 
Fieber  s  **  Europaischen  Hemiptera,**  published  in  1861,  is  a  masterpiece  of 
natural  history  literature,  containing  as  it  does  descriptions  of  all  the  Eu- 
ropean species,  and  being  the  result  of  the  observations  of  a  lifetime.  The 
**  Rynchoten  Livlands  ^  of  Flor  is  also  a  most  valuable  treatise,  worked  oat  in  a 
philosophic  manner,  but  differing  materiaDy  from  Fiebers  monograph. 
Fiebers  analytic  method  presents  some  objectionable  feaOures,  and  Flors 
numerous  sub-genera  are  cumbrous  and  confusing  ;  but  while  the  former  is  of 
great  value  from  its  comprehensiveness,  the  latter  is  equaDy  worthy  through 
the  mode  of  dassiSuation  it  adopts.  The  plan  of  the  Ray  Sode^  s  volume  is 
somewhat  different  from  that  of  either  of  the  fongoii^.  Firsts  we  have  a 
separation  of  the  group  into  divisons  and  snb-divisons ;  these  in  their  turn  are 
split  into  sections,  and  then  again  into  Cunilies ;  then  fk^ow  the  genera 
imd  species.  All  the  descriptions  have  been  made  fr^om  actual  specimens, 
and  the  synonomy  and  localities  are,  so  fiu*  as  we  can  perceive,  accurate.  The 
descriptions  are,  of  course,  entirely  technical,  and  hence  the  book  is  one  which 
can  only  be  employed  for  reference ;  but  for  this  purpose  it  must  prove  the 
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tii^T  work,  and  fem  wluit  we  h&re  seen  of  the  dingnc^tic  elmntctors  and  the 
p1fl(ea^  wie  Kg&rd  it  a«  a  trefttiae  wkich  no  entomolo^st's  library  should  be 
witEotiL  It  Qiftj  be  useful  to  our  read^iB  to  know^  how  the  authors  preservi^ 
their  FpecimeDs.  The  beat  methcK!,  they  9*17,  ''  h  to  fix  them  ou  stout  a^vd 
l«f  mesins  of  gam  tragncaiath  reduced  to  the  consmtence  of  paste  by  means 
rtLber  of  iljlitte  sweetie  acid,  or  of  water  in  which  n  little  cxallc  acid  or  corrosive 
suhltiimla  hm  been  dissolved.  Tiim  the  inBecta  ou  to  a  piece  of  white  Ijlottini^ 
jwper,  sort  them  into  species,  cnit  the  card  into  strips  wider  than  the  length 
of  the  inaecte,  pm  ouB  f^tnp  to  n  piece  of  thin  eork^  and  cov-er  raihor  tliicklj 
wi&  tlie  gum  ai  much  spac^  as  will  stiMca  for  one  insect,  lift  the  specimen 
hy  mcnBs  of  ft  wetted  brush  on  to  the  gunamed  card,  and  place  its  l^a  find 
aatcmnap  quickly  into  their  natoiul  position,  takii^  cui'e  not  to  force  them 
ud  to  lift  the  autennaa  from  the  baae;.'*  Mes&ra.  DougLas  and  Scott  piomide 
to  cKiDplcte  their  Mstoiy  of  Hemiptera  by  pabliahing  a  tr^tise  oa  the 
BomoptefOQa  species. 


THE  PLANET  SATUKK* 


rni|^  he  tlionght  thai  a  chapter  in  any  oj^tronomical  treatise  wotdd  be 
miMewnt  space  to  devote  to  the  consideration  of  a  single  planet.  Mr. 
frndOFt  howei'er,  evidently  doee  not  think  so,  and  has  given  ns  a  beautiful 
8iinicigllkph  upon  the  ringed  phmet,  well  written,  full  of  erudition,  and  con- 
tmis^  mme  new  and  original  vie^^  A  mere  glance  at  bi&  work  ia  sufGcient 
to  ib^w  what  attention  the  author  has  f|ivcn  to  the  subject ;  and  althou^ 
wt  think  he  now  and  then  commits  him^lf  to  opinions  which  he  has  not 
fywnlred^  we  must  confefw*  that  on  those  points  which  be  wishea  U>  prove 
be  has  hi^mght  an  overwhelming  maas  of  evidence  to  bear.  His  hook  m 
dirided  into  two  parts  ;  li*l,  thnl  treating  of  the  planet  j  and  2nd,  a  sort  of 
ijpwidix,  in  which  we  are  treated  to  an  account  of  the  astronomy  of  thu 
iBQcati^  and  to  a  description  of  some  very  recent  astronomical  phenomena.  The 
lallwf  Icflyea  the  history  of  the  discovery  of  Saturn  pretty  nearly  aa  he  found 
it,  10  tJial  the  date  cannot  be  stated*  The  moet  interesting  part  of  hb  hxik 
ii  that  tjpoD  the  constitution  of  Satum^s  rings.  These  bodies  he  does  not 
toosider  to  be  solid  masBee,  but  concludes^  from  a  number  of  arguments  wc 
here  introduce,  that  they  are  composed  of  flightjs  of  diisconnected 
,  BO  smiUl  and  so  closely  packed,  tlmt,  at  the  immense  distance  to 
vhieh  Saturn  ij^  remove<l,  they  appear  to  form  a  continnotis  nia^^.  Mr* 
Pfoetor  considers  that  this  theory  m  further  borne  out  by  the  existence  of 
*lmi  U  reeogniwd  »^  the  "  zone  of  meteorit**,*  and  l>y  what  is  known  m 
the  codi&ca]  light,  which  theoij  supposes  to  be  produced  by  a  ring  of 
l&ittitte  coamical  bodies  siu^rotmding  the  sim.  "  The  Pknct  Saturn  ^  is  well 
itorib  reiMlin;:. 


♦  ^^Ism  wd  itfl  System." 
1 4  Co*     ia65. 


By  ErcBARD  A.  PitctcTOft,  K A.    London : 


0  2 


84  .  POPULAB   SCIENCE   REVIEW. 


THE  WORLD  BEFORE  THE  DELUGK* 

FANCY  a  handsome  volume,  full  of  beautifully-executed  ideal  illustrations, 
and  no  less  fertile  in  errors  of  science,  contuning  much  useful  instruc- 
tion, conveying  many  absurdly-erroneous  doctrines,  and  harmonizing  Scrip- 
tural and  scientific  evidence,  and  you  may  see  M.  Figuier^s  book.  It  is 
likely  to  have  a  success,  nevertheless,  for  its  English  version  is  clearly  trans- 
lated, and  it  is  profuse  in  sensation  pictures.  So  that  a  book  is  readable,  ia 
printed  in  agreeable  type,  and  is  studded  with  handsome  plates  on  tinted 
paper,  it  matters  veiy  little  now-a-days  whether  the  views  it  puts  forth  be 
sound  or  not  Such  at  least  is  the  only  explanation  we  can  offer  of  the  fact 
— ^for  fEU^  it  is — that  bad  books  in  good  covers  sell,  and  good  books  in 
bad  ones  very  often  do  not  We  cannot  say  that  we  are  desirous  of  seeing 
works  like  those  of ^ which  M.  Figuier's  is  the  type  circulate  very  freely  in  this 
countiy.  Our  popular  science  has  of  late  years  attained  to  a  veiy  bad  odour, 
and  we  believe  it  is  entirely  because  of  the  publication  of  books  which  are 
said  to  be  popular,  but  which  are  nothing  but  blundering  expositions  of  true 
science.  Scientific  teaching  should  have  two  objects:  the  cultivation 
of  the  memory  and  observing  faculties,  and  the  development  of  a  love 
of  the  beautiful  in  nature.  Books  like  M.  Figuier's  cannot  effect  this 
entirely  ;  teaching  a  mind  to  reason  falsely  is  more  injurious  than  not 
teaching  it  at  all,  and  an  inaccurate  scientific  work  must  either  simply 
record  facts  or  warp  the  reader^s  mind  by  leading  him  to  fSalse  conclusions. 
Of  the  subject  matter  of  the  treatise  before  us  we  may  say  that  it  traces  the 
world,  from  its  first  commencement  as  a  nebulous  mass,  to  its  condition  at 
the  present  day.  The  writer  supports  Laplace's  doctrines,  the  incandescence 
theory,  and  the  modified  Biblical  record  of  the  deluge.  There  is  too  much 
space  given  to  abstract  considerations,  and  Cuvier's  discoveries  are  dwelt 
upon  so  frequently  that  there  is  no  room,  apparently,  for  the  mention  of 
equally  worthy  observers.  Not  the  least  valuable  of  the  author's  specu- 
lations are  those  upon  the  future  state  of  man.  He  considers  that  man  will 
be  succeeded  by  a  "  being  yet  more  perfect  This  new  being  religion  and 
modem  poesy  would  present  in  the  ethereal  and  radiant  type  of  the 
Christian  angel,  with  moral  qualities  whose  nature  and  essence  would  escape 
our  perceptions — of  which  we  could  no  more  form  a  notion  than  a  man 
bom  blind  could  conceive  of  colours,  or  the  deaf  and  dumb  of  sound."  We 
do  not  approve  of  M.  Figuier^s  volume,  and  we  should  like  to  know  why 
the  translator's  name  is  omitted  from  the  title-page.  Are  we  to  attribute 
the  introduction  of  the  book  to  the  enterprise  of  the  firm  which  publishes  it, 
or  to  the  praiseworthy  discriminating  powers  of  the  person  who  has  given  it 
an  English  garb  ? 

•  "The  World   before  the  Deluge."     By  Louis  Figuier.      Translated 
from  the  Fourth  French  Edition.    London  :  Chapman  &  HaU,     1865. 


EXVIEWS. 


85 


^ 


H03^rES  WITHOUT  HANDS  * 

HE  earlier  minaboTi  of  this  the  best  work  vhkh  Mr.  Wood  bus  yet 
written^  received  a  favourable  notice  at  onr  bands.     The  yohime  h 

published  in  iba  complele  fornix  and  it  ih  only  jiist  to  my  thai  it  h  one 
of  the  most  interesting  treatises  on  natural  hidto^  which  our  Litigiiaixe 
i^»cmoiiie&.  The  author  has  coneeived  the  huppy  pLm  of  treiiting  of  uiiiuiab 
according  to  the  mode  of  cen^tmction  shown  in  their  hubitutions.  We  know 
of  no  jircvioiis  work  in  which  this  &cheine  has  been  adopted,  and  hence  we 
titink  tbsit  "  Homes  withont  HuncLs  '*  i^  likely  to  become  the  hook  of 
lelei^xiee  tii>on  the  subject  of  the  dwelliu^r!^  of  animals.  Of  course,  the  great 
liulk  of  lif r.  Wood's  lulif^nrs  wtw  that  of  the  compiler^  ami  therefore  there  is 
not  much  originality  to  be  B(jughl  for  or  expected ;  but  so  far  as  the 
cempilatioii  h  concerned,  we  think  the  writer  has  conscientionaly  dis- 
chfti^d  his  duty  to  the  pnblic.  We  notice  ii  few  errorg,  but  after  nil 
they  are  trifling  ones  when  the  whole  merit  of  the  work  is  taken  into 
condderAtioiL  Mr*  Wood  ha;*  divided  his  subject  into  seyeii  distinct 
piitL  He  begins  with  the  simplest  and  moi^t  nntuml  form  of  habitation, 
Minefy,  a  burrow  in  t!ie  grouniL  Then  follows  an  account  of  those  creatures 
thi»t  ifuspend  their  homes  in  the  s\n.  Next  iu  order  come  the  animals  that 
§n  real  builders,  forming  their  domiciles  of  mud,  stones,  sticks,  and  similar 
AuiteniiLs,  Tlie  hftli  aection  inclnded  those  creatures  which  live  inainly  in 
Cdmnivmities  ;  the  sixth,  tho&e  which  are  |iatasitic  on  animals  or  plants  ;  and 
the  seventh,  those  Mhich  build  on  bmncbes.  Under  each  of  these  divisions 
the  aninittls  are  arrange^l  in  their  proper  zoological  order,  conmiencing  with 
numyiialia.  Let  us  select  examples  from  some  of  these  gnjuiiia,  UntilDr. 
Bennct  published  hb  observutionii,  we  knew  vety^  little  of  the  habits  of  the 
f)Tnilhorynchui?L  Now^  however,  this  creiiture^s  natural  history  is  fully  mjule 
;,  and  the  following  i^  Mr.  \Vood's  account  of  its  burrow  : — ''  Tlie  duck-bill 
myi  111  likes  its  home  in  the  bank  of  some  «»tream.  There  are  always  two 
entTTuices  to  the  burrow,  one  l>elow  the  surface  of  the  water  and  the  other 
aboieu  Tijis  latter  entnmce  is  always  hidden  most  carefully  under  over^ 
ihttdeiwin^  leaves  and  drooping  plants.  When  the  grasses  are  put  aside, 
thltte  is  seen  a  bole  of  moderate  size,  on  the  sides  of  which  are  imprinted  the 
ftMJtmarki  of  the  animaL  From  this  the  burrow  \n\s^m  upwards,  winding  a 
coun*e,  and  often  running  to  a  con&idemble  length.     From  twenty  to 

Ij  ittii  is  the  usual  average,  but  biurows  have  been  found  where  the 
l^tgth  was  full  fifty  feet,  and  where  the  course  was  most  ama^cingly  variablCj 
bending  and  twisting  about  so  an  to  tire  the  excavators."  In  tliis  manner 
Mr.  Wood  proceed  to  describe  till  the  bnrrowing  animiUs.    Not  confining 

self  either  to  the  de^scription  of  the  habitations,  he  comments  ujion  the 
habiti*  and  characters  of  the  animalj  bo  that  hiM  work  ia  a  Taet  coiapr^ 
hsn^ve  store  of  natuml  history  knowledge.     Here  k  an  acootint  ol  tt  spider 


•  "  Homes  without  Htrnda.'*    By  the  Eev,  J.  G,  Wood,  M*A.    London  : 
1>)n^naU3  &  Co.     l^^X 
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which  lives  in  a  sort  of  suspension  home  : — "  A  peculiarly  beautiful  pensile 
cocoon  is  constructed  by  a  common  British  spider,  scientifically  termed 
Agelena  brunnea.  The  cocoon  is  shaped  rather  like  a  wine-glass,  and  is 
always  hung  with  the  mouth  downwards,  being  fastened  by  the  stalk  to  a  leaf 
or  twig  of  gorse.  It  is  veiy  small,  only  measuring  a  quarterofan-inch  in 
diameter,  and  when  it  is  first  made  is  of  the  purest  white.**  We  wish  we 
had  space  to  follow  the  writer  in  his  descriptions  of  the  nest-building  habits 
of  the  sticklebacks,  and  of  the  homes  of  the  beaver,  the  dormouse,  and  the 
bee.  Pressure  on  our  ])ages  forbids  our  doing  more  than  commending  the 
volume  to  the  attention  of  our  readers,  and  assuring  them  that  it  wUl  repay 
a  careful  perusal 


IRON  SHIP-BUILDING.* 


IN  this  book  the  author  enters  upon  all  the  technical  bearings  of  hi» 
subject,  and  yet  has  not  surrounded  his  remarks  by  difficulties  which 
cannot  be  overcome  by  any  ordinarily  intelligent  reader.  The  portion  of 
the  book  most  interesting  to  the  general  public  is  that  concerning  the 
relative  values  of  iron  and  wood  in  the  construction  of  vessels  of  war.  Mr. 
Fairbaim,  though  a  well-known  and  enthusiastic  advocate  of  the  use  of  iron^ 
in  all  forms  of  architectare,  does  not  approve  of  vessels  of  such  construction 
M  the  Warrior,  He  shows  in  the  clearest  manner  that  if  we  would  build 
Teasels  capable  of  resisting  oar  present  ordnance,  we  should  make 
them  of  such  a  thickness  and  bulk  that  they  could  not  be  managed  in  any 
bat  the  calmest  waters.  He  proposes  not  to  dispense  entirely  with  the 
armour-plates,  but  to  apply  them  with  carefid  attention  to  the  more  vulne- 
rable parts  of  the  ship,  so  as  not  to  injure  her  sailing  powers  and  other 
conditions  necessary  to  the  attainment  of  speed.  This  he  thinks  can  be 
effected  by  a  simple  belt  of  plating,  eig^t  feet  deep,  that  is  four  feet  above 
and  four  below  the  line  of  floatation.  We  believe  Mr.  Fairbaim*s  suggestion 
is  being  carried  out  by  the  Admiralty,  who  are  building,  or  intend  to  bmld 
four  vessels  plated  upon  the  above  plan  ;  or,  as  Lord  Clarence  Paget  calla 
them,  ^  an  improved  class  of  Alabanuuy 


MODERN  CHEMISTRY.! 


DURING  the  last  thirty  years  the  science  of  Chemistry  has  been  under- 
going serious  transformations.  It  has  thrown  off  the  shackles  of 
hypothetical  doctrines,  and  has  burst  the  prison-walls  of  vague  speculation. 
To-day  it  is  no  longer  a  collection  of  dry  facts  and  ill-supported  explanations, 
but  is  qualified  to  range  amongst  the  exact  sciences.    Chemists  of  the  present 


*  **  Treatise  on  Iron  Ship-building  :  its  History  and  Progress.**    By  W. 
Faibb^irn,  C.E.,  F.R.S.    Longmans  &  Co.     1865. 

*  '^  Introduction  to  Modem  Chemistry,  Experimental  and  Theoretic*'    By 
T.  HovMAKN,  LL.D.,  F.R.S.    London :  Walton  &  Maberly.     1865. 


KKVIEW8. 


87. 


dsf  no  longer  ntidy  their  niituk  trith  ike  theoriei  of  inmgiimtive  drfamera^ 
but  tbej  i««Ef  1i  for  facl9,  iiTtd  prc'fer  ignorance  to  question&lile  truth,  A 
fptnt  of  poKtlLviritti  htLd  crept  jji  aruong  our  phllo&ophjorH  of  the  laboratory  ^ 
ijid  the  Inws  of  their  science  are  now  only  fraiiied  in  acvordimce  with  demou- 
ttiat*Ml  truths.  Iti  the  little  volimie  before  iw,  which  b  a  reprint  of  leetnret 
^livertd  in  the  MoymX  CoUcge  of  Cheiuietry,  th*j  author — one  of  the  leading 
tn«*iidit'rs  of  the  "  new  ischool  ^* — udvociites  the  imitury  i^ysteni  of  nottitsi^m* 
The  aqy^Tiiiraifes  for  this  are  fcirciblj^  put  forward  by  Dr.  Hufiiiiinn,  but  are  of 
mucb  too  leni^hj  and  complex  a  chmwc^t  to  ha  nolicM  hcr«.  Of  the  stylo 
of  Dr,Hof^nimii's  composition  we  csunot  qiewk  very  highly.  The  Eoglish  i* 
grammatical^  but  the  sentences  ure  €onstniet4.Hl  upon  the  Genuan  pkn,  and 
aw?  Tety  tedious  reading.  Such  tertna  too  as  *^  crith/  *'  chemi:^m,'^  "  ponderal,'* 
** mcdaTt"  **  quantiqnivaletitial,"  the  fruit  of  the  writers  inventive  powei-j*, 
Kii^kt  with  advantage  have  been  omitted.  The  author  expreiises  hiB  obli- 
^  to  Mr.  R  O.  Wiird  for  his  assistiince  in  preiiaring  the  volume,  and 
,  in  i^ifljssing,  to  that  geotlenian**!  '*  known  powers  of  lucid  wmipiiJHitkm/' 
If  Mr»  Ward  Is  any  way  rej^jKjnaible  for  the  elongated  sentences  and  geneml 
chatscler  of  ae*ciuipedidianism  which  the  book  exbihita,  we  think  Dr* 
Hofiiia!in^  comment  more  flattering  than  just  The  book  is  an  eitcellent  one^ 
Iml  Ji  ftquir^  aimpUicatiou, 


GEOLOGICAL  TEEMS,  * 


STUDENTS  of  geology  are  already  much  indebted  to  Mr,  Page  for  Ei» 
loany  useful  treatises  upcfa  the  «£'ietice  of  the  rocks.  They  have  been 
k»lp^  Of  er  many  a  difficulty  by  hU  clear  method  of  matruction  and  accumte 
itaiexaeni  of  geological  phenomena,  aud  they  will  therefore  had  with  satia* 
§M^&m  the  appearance  of  a  new  edition  of  his  bnodbtwjk  of  geolugic  terms. 
Alliiough  Mr,  Page'a  book  is  efi^cDtiaUj  of  the  dictionary  atamp,  it  is  one 
«hich  may  be  taken  up  at  any  time  bo  refreah  the  memory  upon  the  ques- 
imm  it  treata  of,  and  aa  the  exphmation^  of  Uie  tedmicalities  of  the  iciene^ 
aie  writien  m  a  pleasing  style,  the  subject  ia  divested  of  inueh  of  the  diynea^ 
which  b  characteristic  of  many  books  of  reference*  The  work  is  divided  into 
three  yiortiona  :  an  opening  series  of  tablets,  i^howing  the  present  amijigement 
of  existing  and  fo«sil  jspeciea,  the  synonymy— English  and  foreign — of  the 
leYeral  rock  ayHt«m%  and  the  relation  of  the  variouii  ndneriils  ;  a  comprehen- 
WTt  dictionary  of  the  tenna  used  by  geologbtit  ;  and  a  ]ki  of  ^ijecific  appel- 
ktaooR  b  which  the  terminattonB  indicative  of  gender  are  given.  Of  these 
tlireie  divi^iuui!,  the  fii-Ht  and  la^t  may  be  simply  regmrdcd  m  accest>ur)%  the 
Vvlume  derivirig  its  entire  character  fn>io  tJie  iiecond*  This  latter,  we  con- 
sid«r  haa  been  well  arranged  ;  tbe  delinitioiu»  are  lucid  and  accurate,  and  the 
list  inclndea  even  auch  recent  words  hb  Eo^yon,  etc  The  apecific  appeUationa 
are  a  ustful  addition,  and  will  save  many  an  unclasaical  geologist  fmoi  fiUling 


♦  **  HandlMxik  of  Geolopcal  Tenna^  Geology,  and  Phy&ical  Geography,^' 
Bv  David  Pjige,  RIi.S.E.  Second  edition,  Edinburgh  :  Ebckwood  &. 
Sini,     1865. 
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into  error.  The  only  portion  of  the  work  which  deserves  censure  is  that 
in  which  the  classification  of  the  animal  kingdom  is  given.  This  is  a  most 
heterogeneous  conglomeration  of  what  may  be  styled  geologically  "  fossil " 
and  "recent*'  views.  We  find  the  Echinoderms  under  both  Radiata  and 
Articulata.  Yolvox  is  called  an  animal ;  Anthozoa  is  made  the  equivalent 
of  Coelenterata ;  Cirfhopoda  is  separated  from  Crustacea  ;  and  the  Hydra 
is  put  along  with  the  sea-anemones.  All  these  are  glaring  errors,  which 
might  easily  have  been  avoided  had  the  author  submitted  1^  proof-sheets 
to  any  one  conversant  with  modem  zoology. 


CONTRIBUTIONS  TO  NATURAL  HISTORY.* 

A.  RURAL  D.D.  has  in  this  volume  put  together  a  number  of  reviews 
written  chiefly  for  the  Quarterly  Journal  of  Agriculture.  He  recom- 
mends us  to  look  for  new  sources  of  food  in  fish  and  fungi,  and  is  here  and 
there  facetious  at  the  expense  of  men  whom,  in  the  absence  of  the  authors 
name,  we  must  consider  his  superiors.  The  several  chapters  of  which  the 
book  is  composed  are  written  in  that  harem-scarem,  funny  style  whidi 
savants  of  a  certain  class  are  wont  to  adopt  when  preparing  literary 
side-dishes  for  the  journalistic  table.  The  book  defies  analysis,  for  it  merely 
contains  the  matter  of  other  treatises  upholstered  with  the  current  small- 
wit  and  reflection  of  "  periodical "  critics.  A  little  really  nutritious  matter 
drowned  in  tauce-piquante  may  be  palatable  enough  to  some,  but  we  are  more 
&tidious,  and  must  confess  that  a  Rural  D J).'s  "  Contributions  to  Natural 
History,*'  as  he  modestly  styles  them,  have  afforded  us  neither  pleasure  nor 
profit.  The  chapter  on  the  herring  is  the  only  one  worthy  of  notice  which 
the  book  contains.  In  it  we  find  Mr.  Mitchell's  work  reviewed,  and  its  author 
as  well  abused  as  possible.  A  D.D.  does  not  consider  Mr.  Mitchell  to  be  an 
original  observer,  but  regards  him  as  a  compiler.  An  opinion  of  this  kind 
coming  from  an  anonymous  vrriter  has  its  own  insignificance  but  to  those 
who  are  aware  how  valuable  are  Mr.  Mitchell^s  numerous  researches,  it  seems 
simply  absurd.  However,  let  the  author  of  one  of  the  finest  zoological 
monographs  which  has  yet  been  written  take  consolation ;  he  travels  in  the  same 
boat  with  Professor  Huxley,  who,  in  common  with  the  other  deep-sea  fisheiy 
conmiissioners,  is  charged  with  "  sanctioning  a  loose  morality  and  reckless 
disregard  for  the  future  by  no  means  to  be  encouraged."  The  following 
passage  is  the  best  example  we  can  offer  of  the  rational  character  of  a  D.D.'s 
argument : — "  Having  heard  Professor  Huxley  arguing  that  the  archetype  of 
the  human  frame  is  that  of  the  monkey,  we  presume  that  he  at  least  will 
not  be  astonished  if  it  be  shown  that  the  herring  is  merely  a  developed 
garvie."  The  volume  has  neither  literary  nor  scientific  merit,  and  save  as  a 
source  of  gratification  to  the  author,  we  are  at  a  loss  to  imagine  why  it  was 
published 


♦  "  Contributions  to  Natural  Historv,  chieflv  in  Relation  to  the  Food  of 
the  People."    By  a  Rural  D.D.    Edinburgh  :  Blackwood  &  Sons.     1S65. 
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SCIEKCE-GOSSIP* 

JUST  twelve  mouths  a|«0|  a  little,  unpretending  monthly  jouniul  stole 
quietly  out  ftom  the  printing-press.  It  bore  no  editom]  nume,  did  not 
tJSitu^  itself  boldly  before  the  public,  and  addressed  itself  simply  to  tliose 
isntcnr  loreis  of  Hatm-e^a  works  who  did  not  deem  themselTeA  woiiliy  to  be 
nnked  aai)<>ng  the  sai'ants.  It  was  well  conducted,  abundantly  illu^trateil, 
tod  full  of  accunite  and  interesting  inft>rmatiou,  and  need  not  have  heeu 
baaihfiil  in  i^^ertiog  itii  worth.  However^  its  modesty  htiii  been  well  rewarded ; 
it  Ittft  been  favourably  regarded  by  the  working  natnialisU,  and  hsiB  become 
tlie  i^c«)giibed  organ  of  the  amateum.  The  volume  for  the  year  is  now 
onspleted,  and  bears  ujion  it»  title-pjige  the  name  of  the  man  to  whom  it 
oweft  i%m  development,  Mr.  Cooke  has  dUchai^ed  hi^  duties  ably  and  dLs- 
cnjuiniitely ;  himself  a  profe^^iomil  botanist  o£  great  repute^  he  has  not  crushed 
hii  periodiml  by  obtruding  hb  own  subject  of  put^nit,  but  has  carefuUy 
ftuditd  tLe  requirements  of  his  readers^  and  has  produce^l — 'and  we  say  it 
ooiaciefitiou5lj— the  best  popular  natural  history  journal  which  hm  yet  lieeu 
pubUshed,  The  volume  before  us  h  a  veritable  storehouse  of  the  reconla  of 
Mural  phenomemi-  To  give  an  accoimt  of  its  content«  would  lie  aljsolutely 
impossible  in  the  space  at  our  disposal^  but  we  may  safely  aver,  that  It  cou- 
over  A  thousand  artidei,  note»^  and  memorandii,  rekiting  to  birds, 
fishes,  reptile^*,  roollusksi  insects^  etc.  Ample  informaticfu  will 
iJio  he  found  in  it  upon  the  subjects  of  tujuariat  herbarni}  microsc^ipe^^  and 
i]]  t]i«  varifcms  appamtua  with  ^hicb  the  naturalist,  properly  so  called,  abouM 
be  Cuniliar,  Each  number  of  ^mwt>OitMip  eotusii*t$  of  abort  articles,  and 
Qoiw  «id  queries,  and  it  thus  fully  cjirriea  out  iU  promise  of  being  a  "  me- 
dmni  of  interchange  of  opinions  for  students  and  lovera  of  nature*" 
We  recalls©  in  this  new  journal  a  worthy  contemporary,  and  we  wisli  it  all 
ihtB  Miiceesa  It  so  eminently  deserve^). 


iAugtmlia  for  tlie  Conmtmptim  InvaUcl  By  I.  Bakeh  Brown,  Jun, 
:  Hiiifiwtcke,  lt^65).  This  in  a  cleverly- written  little  volume  from 
tiie  pen  of  one  who  speaka  from  practical  experience  of  the  eountiy  whose 
climate  be  treats  of.  It  contains  some  very  imporUint  hitit^  in  relation  to 
the  voyage  out  to,  and  life  in^  Austmba.  The  Yarious  types  of  phthisis  are 
considered  in  relation  to  the  alteration  of  their  symptoms  by  change  of  air. 
We  do  not  agree  with  the  author  in  thinking  that  no  treatise  netting  forth 
impartially  the  advantage  of  the  AuHtrali^n  climate  has  been  pu)>li»hed,  hut 
4i  bis  book  h  especially  addressed  to  the  general  public,  it  holds  a  pkoe  in 
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its  own  branch  of  litentuie,  and  we  hare  much  pleasure  in  commending 
it  to  the  carefdl  perosal  of  our  readers. 

PhilocalicL  By  Wm.  Ptbtox,  MJL  (London  :  Whittaker,  1865).  Mr. 
Purton  striTes  to  explain  what  poetnr  and  art  are.  He  adopts  Aristotle's 
TiewB,  and  supports  them  with  much  force.  To  us  be  seems  to  be  correct  in 
believing  that  both  poetiy  and  art  are  eminently  imitative,  and  we  confess 
that  the  following  definition,  which  Mr.  DaUas  has  given,  appears  veiy  like 
well-expressed  nonsense :  Poetiy  is  **  the  imaginaticty  harmonious,  and  un- 
corucious  adirity  of  the  mouIJ* 

Tht  Food,  UmCj  and  Beauty  of  Briiuh  Birds.  By  C.  0.  G.  Napier,  F.G.S. 
(London  :  Groombridge,  1865),  is  a  little  volume  with  bad  print,  worse  paper, 
and  a  veiy  obscure  photograph,  illustrative  of  nothing  in  particular.  The 
writer  dearly  estimates  himself  at  no  small  mark.  The  matter  of  the  book 
is  sound,  and  embraces  a  variety  of  information  relating  to  the  food  of  British 
birds,  which  can  hardly  be  found  elsewhere.    It  is  worth  reading. 

A  Treatise  on  Solar  Action,  By  Thomas  Aters  (Yarmouth  :  Nail,  1865). 
This  is  a  curious  little  brochure  embodying  some  of  the  more  recent  dis- 
coveries, and  displaying  a  good  deal  of  original  thought  and  a  few  errors. 

British  Association  Reports  (Hardwicke,  1865).  The  Proceedings  of  the 
Birmingham  meeting  are  here  reported,  and  form  a  convenient  volume  for 
reference.  This  Report  has  the  advantage  of  being  published  earlier  than 
the  official  one,  and  of  containing  a  much  fuller  report  of  the  papers  read. 

The  Magic  Lantern,  By  A  Mere  Phantom  (Houlston  &  Wright),  will  be 
found  a  most  useful  companion  by  thoae  who  employ  the  instrument  either 
for  amusement  or  instruction. 

The  AtUuUie  Tdegraph  (Day  &  Son,  1865).  This  beautiful  volume  shall 
be  noticed  in  our  next  number. 

Cholera  Prospeds,  by  Tilbury  Fox,  M.D.  (Hardwicke,  1866).  Dr.  Fox 
was  in  Egypt  during  the  epidemic  of  cholera  which  broke  out  in  the  spring 
of  last  year.  He  gives  a  most  graphic  accoimt  of  the  sanitaiy  condition  <^ 
the  notorious  cholerarhaunts  of  Africa  and  Asia,  and  shows  that  the 
pilgrims  to  Mecca  are  the  medium  through  which  the  disease  is  propagated. 
These  worshippers  of  Mahomet  he  styles  cholera-conductors.  His  pamphlet 
deserves  to  be  read,  and  is  indicative  of  the  high  claims  which  the  author 
possesses  to  be  ranked  among  our  cholera  investigators. 
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SCIENTIFIC  SUMMARY. 


ASTnONOMY, 

The  Sun^tt  PAof(MpA^ry. — The  kin^l  of  solar  obserratiou  set  on  foot  hy 
Selawibe  and  Currington  ia  now  being  emplojed  in  tlxt*  most  Batisfftctoiy 
msODcT  hy  Dc  La  Rue,  Stewart,  and  Lcpwij^,  and  the  firat  aeries^"  On  the 
Kamre  of  BtmHipota^^ — of  their  ^*  Researches  on  Soliir  Physics "  published 
early  m  December — and,  let  uaadd,  print^^d  at  the  expense  of  Mr.  De  La  Rue 
— i»  m  moat  inifraTtant  contribution  to  an  iraportant  mibject 

Thv  jiuthor^  hare  endeavoured  to  answer  the  following  questions  : — L  Is 
Um*  nmbm  of  a  ispot  nearer  the  centre  than  its  pennml>ra  I  or,  in  other  words^ 
is  It  at  a  l»:»wer  level  ?  IL  Is  the  atmosphere  of  our  lumiDary  to  be  viewed  as 
onepoeifd  of  heji^nr  Rolid  or  lieavjr  liquid  infttter,  or  is  it  mtber  of  the  nature 
of  ft  eloud  i  II L  1m  a  spot,  includirii^  both  uiiibm  and  penumbra,  a  phenomenon 
which  take^  place  beneath  the  level  of  the  sun's  photo^^pbere  or  aboTO  it  1 

Now  with  regard  to  I,,  we  luiow  that  the  aim  ha^  an  atnioaphere,  and 
the  rffotit  of  the  refraction  due  to  this  atmosphere  will  be  to  lesaen  the  ap- 
[luviii  encroaehioent  of  the  imibra  ujion  that  skle  of  the  penumbra  lymg 
ii£Bre«t  tlie  centre  of  the  disc,  if  tt^e  jnippme  iht  nmbra  to  be  the  Jowvd.  Still 
dw  ejocroa^-hnient  will  not  be  obllternted,  53t>  spots  have  been  carefully 
eEuuiaed  from  thia  point  of  view,  and  4r>fi;,  or  86  per  cent,,  are  in  fav^nip  of 
^  Mnmption  that  the  umbra  is  the  Iom  er  stratum.  With  ret^ird  to  IL* 
i  »  held  tljEt  faeulie— and  probably  the  whole  photosphere— consi:»t  of 
lolid  or  liquid  hodl^  of  a  greater  or  less  magnitude,  either  slowly  sinking 
w  KGppended  in  e<|uilibrio  in  a  f^eous  medium,  A  table  is  gi^'en,  which 
i»di4»t€s  that  an  obvtouB  exjJanatjoti  of  a  large  per-cent*ige  of  faadie  being  to 
to  the  left  of  the  spots,  is  that  they  have  b€?en  uplifted  from  the  a2t*a  occupied 
}^  the  spot«  and  have  fallen  to  the  left  from  being  thrown  iuto  a  rei^on  of 
gioler  velodty  of  rotrttioa.  It  is  difficult  in  the  present  state  of  our  kuow- 
Ifli^  to  grappt©  very  auccesafnlly  with  IIL  ;  but  our  authors  are  in*ilined  to 
ftxtswer  it  in  the  athrmattve.  The  concluding  remarks  of  thia  memoir  are 
of  the  utmoat  importance  :— 

**  It  would  thus  ap|>ear  that  the  centml  part  of  a  sjx^t  is  nearer  the  BUn^a 
oetitre  than  the  peimmbra,  and  that  both  the  UTubra  and  the  penutubra  are 
|iPobably  beneath  the  general  level  of  the  surrounding  photoaphere*  Now 
tiw  umbra  or  lowest  part  of  a  spot  Lh  much  less  luminous  thsiu  the  genenil 
jllotasphereu  But  what  does  this  prohsibly  impty^  according  to  the  lawa  with 
L  we  are  acfpminted  f  It  implies  thiit  in  a  Bpot  there  is  probably  somo 
of  a  lower  tempt  rature  thstn  tliy  photiRipbeie.  For  is  it  not  now 
Mosgntsied  811  a  law,  that  if  a  ^ibE^Umce,  or  combination  of  subsitaneeft,  of 
thkknafi  and  surface  of  small  reUccting  power  have  all  ita  pai> 
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tides  at  a  certain  fixed  temperature,  this  substance  will  give  out  nearly  all 
the  rays  of  heat  belonging  to  that  temperature  ?  Now  the  sun,  even  when 
we  look  into  a  spot,  is  certainly  a  substance  of  indefinite  thickness  ;  and 
since  a  spot  appears  much  less  luminous  than  the  ordinary  surface,  ought  we 
not  to  conclude  either  that  we  there  view  matter  of  a  lower  temperatiure  than 
the  ordinary  surface,  or  that  the  matter  which  appears  within  a  spot  has  a 
very  high  reflecting  power  compared  to  the  ordinary  matter  of  the  photo- 
sphere ?  This  last  supposition  is  an  unlikely  one,  and  the  probability  is  that 
in  a  spot  we  view  matter  of  a  lower  temperature  than  the  photosphere. 
Presimiing  this  to  be  the  case,  it  appears  to  imply  one  of  three  things.  (1.) 
Either  the  general  body  of  the  sun  at  the  level  of  the  bottom  of  a  spot  is  of 
a  lower  temperature  than  the  photosphere  ;  (2)  or  the  lower  temperature  is 
produced  by  some  chemical  or  molecular  process  which  takes  place  when  a 
spot  is  formed  ;  (3)  or  it  is  produced  by  matter  coming  from  a  colder  region. 

"  The  first  of  these  suppositions  will  not  be  generally  received,  unless  wo 
are  fairly  driven  to  accept  it 

^'  The  second  hypothesis  has  already  been  started  to  account  for  the  lower 
temperature  of  a  spot ;  but  we  think  that,  according  to  the  laws  by  which 
we  should  be  guided  in  receiving  or  rejecting  an  explanation  in  a  case  of  this 
nature,  this  idea  ought  to  be  rejected. 

"  No  doubt,  if  we  knew  of  a  case  of  the  production  of  low  temperature,  and 
had  at  the  same  time  an  independent  proof  of  some  chemical  or  molecular 
process,  such  as  evaporation,  it  would  be  quite  allowable  for  us  to  associate 
the  chemical  or  molecular  process  with  the  production  of  cold,  as  at  any  rate 
the  most  likely  hypothesis ;  but  we  do  not  advance  in  our  explanation  of 
the  low  temperature  by  attributing  it  to  an  imaginaiy  process,  of  the  existence 
of  which  we  have  no  proof,  and  which  is  equally  mysterious  with  the  pheno- 
menon for  which  it  is  supposed  to  account  Ilather  let  us  see  if  this  reduc- 
tion of  temperature  can  be  explained  by  any  other  phenomenon  of  the 
existence  of  which  we  have  independent  evidence.  This  leads  us  to  consider 
the  third  hypothesis,  which  supposes  that  the  reduction  is  produced  by 
matter  coming  from  a  colder  region.  Now,  in  the  first  place,  we  have  such 
a  region  in  the  atmosphere  above  t]^e  photosphere,  which  we  have  shown  to 
be  of  a  lower  temperature  than  the  photosphere  itself.  Again,  the  obser- 
vations of  Chacomac  and  Lockyer  on  the  behavioiu*  of  the  matter  surround- 
ing a  spot  appear  to  suggest  the  existence  of  a  downward  current,  which  is 
therefore  a  current  from  the  colder  regions  above.  On  the  ether  hand,  the 
proper  motion  of  spots  observed  by  Carrington  is  in  favour  of  this  hypo- 
thesis, since  a  current  coming  from  a  region  of  greater  to  a  region  of  less 
absolute  velocity  of  rotation  would  be  carried  on  forward,  and  most  so 
nearest  the  equator  ;  and  this  is  precisely  the  motion  of  spots  observed  by 
Carrington.  Again,  we  have  seen  that  the  facuhe  fall  behind  ;  so  that  we 
may  imagine  two  currents  to  be  engaged  m  the  formation  of  a  spot — the  one 
an  ascending  current  carrying  the  hot  matter  behind,  the  other  a  descending 
current  carrying  the  cold  matter  forward.  One  advantage  of  this  explanation 
is  thai  all  the  gradations  of  darkness,  from  thefaculas  to  the  central  umbra,  are 
I  to  he  dvs  to  the  same  came — namely,  the  presence,  to  a  greater 

fcenti  of  a  comparatively  cold  absorbing  atmosphere 

wm^  we  would  venture  to  suggest  that  if  the  photosphere  of  the 
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?  the  p1;viie  of  eoiid<!ti9atioii  of  gas(>oiia  mnttcrT  this  pkne  may  be  fniind 
to  be  subject  to  periodica]  elevations  und  depressions  in  tbe  8*ikr  atmosphere. 
It  tiiay  be  that  jit  the  epoch  of  tjiininmm  spot-frequency  this  plane  is  up- 
li{lte4  'very  hi>£b  Lu  the  aokr  atmosphere,  so  that  there  h  eompatatively  little 
cold  nbevorbm^  iitmo^here  above  it,  and  therefore  great  difficulty  in  foriiLmg 
a  «pot-  If  thb  vrere  the  ca«e,  we  mij^ht  expect  a,  k$g  atmospheric  effect  or 
^^i^datlou  of  hunitiD&ity  from  the  centre  to  the  circumference  at  the  epoch  of 
mimtiiiiiti  tKuiat  that  of  uuiximum  spot-frequency/' 

The  imporiant  observatiou  made  liy  lijckyer,  above  referred  to,  has 
bem  eonfiriiied  by  Beecbi  and  Bnxlie^  whc^e  paper,  printed  in  the  last 
anmber  q(  the  **  Monthly  Notiee^i,"  dei*€ribes  an  altiiorit  idetiticiil  phenomenon. 
We  iJmLkf  therefore,  tlmt  it  in  not  pre  mature  to  look  upon  the  down-rush 
vad  otmsequent  melting  of  masses  of  pliotospheric  matter  into  a  »pot  aa 
eUablkbed  ;  wl^th  this  a  mo«t  importntit  potut  m  gaiu^'d.  Here  ^e  have 
A  field  of  observation  opened  out  to  thos^  who  have  large  telescopes  snr- 
imsnin^  itiimeasunibly  iu  interest  anything  belonging  to  tlie  willow- leaf 
oontfciv^eFsj* 
We  must  now  refer  to  other   aolar  obaerrationfl  made  in  the   smithem 


The  BuUdhi  Inkmuthnal  for  Dee,  12  and  13  cont^uns  a  eomiuunication 
fl^m  Father  Seccbi,  detailing  the  obaerv'ation??  made  by  Father  Cappellettt 
it  Im  Coiiception,  on  the  total  eclipsae  of  April  15  of  the  jiresent  year. 
FoUowinir  the  example  let  by  Mr.  De  Lit  Rue  in  the  famous  Sptmiah 
«clip*e,  Father  Cappelletti  ml  himself  the  toak  of  photogmphing  the  red 
imtsibemiiees^  Unfortunately,  however,  a  mist  rendered  these  attempts 
immieocaaiful ;  but  the  eye  observations  were  of  the  greatest  interest  The 
first  appearance  observed  after  the  commencement  of  the  totality  was  that 
ftf  an  iinmc^nse  fiery  mountain^  of  a.  rose  colon r,  in  ahiipc  like  a  horn*  This 
prominence  was  observable  for  2  min.  2^  sec  Auhiiost  diametricidly  opposite 
to  thia  there  was  a  smaller  one,  similar  in  form,  but  cle^arer  in  c<>Iour,  The 
formej  was  oatimated  at  i  luin.  40  sjec.  and  the  latter  2  min.  in  heit^ht,  After 
38  iccontk  there  appeiired  a  seriea  of  rose-coloured  flames,  as  if  the  snu  were 
en  fire,  and  which  fired  in  succession  like  a  train  of  powder.  The  light  of 
these  was  v^ry  vivid* 

A  rainbow  in  form  of  a  creaceut,  aonie  30  deg*  from  the  sim,  it^^  extremitiea 
resttng  on  a  tangent  ta  the  lower  limb  of  the  sau»  was  alsti  observed. 

When  tbe  sou  was  obscured,  three  fuculie  of  light  were  observe*!  in  a 
diieetlcffl  normal  U*  the  edge  of  the  moon.  One  t>f  them  was  so  bright,  that 
the  ey«  could  scjireely  bear  to  look  npon  it  in  tlie  telei^cope. 

We  BOW  kdow,  tlianks  to  Mr.  De  La  Rue's  phnt<;>i^iphH,  and  the  iuvesti- 
fatiouA  of  the  Astronomer  Royal,  that  the  wonls  *'  apparent  diameter  of  the 
moon  "  mean  very  much  more  tkin  is  ordinarily  as-sijrned  to  them.  Time  out 
of  mind*  the  '*  rjew,mooti,^  which  ciirrics  the  "old  m<)yu"  in  itu  amis,  haa 
been  looked  ni»u  as  a  larger  fellow,  but  it  did  not  stiike  us  that  tiiis  effect 
of  ixTHliation  would  be  perpetuated  in  our  telescopes,  Tliis,  however,  is  the 
tmmf  m  hm  been  recently  proved  by  meiv^uring  the  dark  flioon— a  feat  of 
otezTfttion  rendered  po^ible,  we  may  remind  the  rejider,  in  bolar  eelipaea 
and  oeciiitationi  of  a  tarn  at  the  dark  Umb. 
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Tho  AKironomer  RojaVs  result  is,  that  the  moon's  angular  diameter 
hithorio  received  is  too  laige  by  2"' ;  Mr.  De  la  Rue^s  that  it  is  too  large  by 
S'lr/^  This  quantity  must  be  looked  upon  in  its  entirety  as  a  telescope 
fault)  or  we  must  attribute  part  of  it  to  the  effect  of  the  lunar  atmosphere- 
The  Antronomer  Royal  remarks  that  if  the  whole  be  attributed  to  such  a 
caum*,  it  would  imply  a  horizontal  refraction  of  1",  or  about  txtVit  of  the 
mrtli'H.  This  would  indicate  an  atmosphere  discoverable  in  no  other  way. 
But  Lunii  iiuiy  console  herself  ;  she  is  to  have  a  beautiful  map.  At  the  last 
lurc't  in;{  of  tho  Lunar  Committee  of  the  British  Association,  it  was  decreed 
to  pn'puro  at  once  a  skeleton  map  100  inches  in  diameter,  from  Mr.  De  la 
Riu^^H  photographs,  reduced  to  a  state  of  mean  vibration ;  and  this  map  is  to 
l)c  HiTved  out  in  zones  of  1^  wide  to  all  who  will  promise  to  help  forward  the 
complete  work. 

liic  mention  of  Mr.  De  la  Rue's  photographs  reminds  us  that  Mr.  De  la 
Ruo  now  generously  confesses  himself  beaten  by  Mr.  Rutherford  in  the 
iuatt4*r  of  lunar  photography,  a  night  of  surpassing  definition  having  enabled 
tho  American  physicist  to  secure  a  faultless  negative. 

Mr.  l>nno*s  admirable  drawings  of  Mars  are  to  appear  in  the  Monthly 
Ni»tioes  for  January. 

Tho  small  planets  now  number  85,  the  discoveiy  of  one  of  9^-  mag.  having 
l>eon  made  by  Mr.  James  Watson,  of  the  Ann  Arbor  observatoiT,  on  the  9th 

<VtolHT. 

To  wmo  to  Comets,  those  of  Biela  continue  to  elude  too  many  of  our 
oWrvers,  in  spite  of  Mr.  Bishop's  widely-circulated  ephemerides.  It 
ap|H>ai«  pT\>l«ble  that  the  lines  of  perihelion  passage  of  the  two  Biela  comets 
in  1S<U>  will  fall  on  Januaiy  27  and  Januaiy  29,  or  nearly  so,  G.  M.  T. 
It  wouUl  8eom  that  they  have  considerably  changed  in  brightness. 

In  tho  Com^itf*  JRendn*  for  27 th  November,  M.  Liais  returns  to  the 
tim's^tion  i>f  the  earths  passage  thrcmgh  the  tail  of  the  comet  of  1861.  His 
exanunatiiut  i^f  the  problem  is  conducted  veir  careful^,  and  his  results  are 
as  follows :  — 

^*  The  brvadth  of  the  comet*s  tail,  juilging  from  the  angle  of  3'  3lV,  which  it 
aubtend^nl  v>n  June  19«  wa$  e^ptal  to  the  firaction  Ot>2334252  of  the  earth's 
orbit*  v^r  5^7S»vXX^  Fi^noh  leagu«»  ^of  4  kilometres^  The  distance  of  the  eaitii 
fi\uu  the  ixnnt  vxf  iXHitaot  between  itc»  orbit  and  the  axis  of  the  tail  at  my 
station*  Rio  Janeitw  at  ^  liUL  IvXk,  on  June  3i\  in  the  morning,  was 
e^(ual  to  iHHV^7^^  i>f  the  same  ladios.  As  the  angle  between  the  paths  of 
the  earth  and  c\miel  was  alnK^  a  right  angle,  9r*  :?*  54\  the  ds&aoce  of  the 
«tftrth  fK^m  the  axb  was  theielv'fv  :t2d«iXV  French  Im^:»m.  Thos^  at  this 
moment  the  tail  iucWnI  the  earth,  which  was  phtn^ed  into  it  to  tbp  depth  of 
n\V\\X^l«^iiw^'^ 

AVe  learn  trv^a  the  AnmrerawT  A«ldiess  Mirvced  by  the  IVesiie:!:  •?£  the 
Koyal  S^x>tecy«  that  the  J^vd  f^^'ple  of  MelKxrRie.  shhooch  ihey  have 
te>vte\i  Mr.  Ld»feirs  4^fN«  «{^tdum  ledtfctor*  are  scill  to  ^vv  a  ;ej£ector  by 
l%rubK  ^'f  lVil4isL  We  wttture  lo  thisdk  tisu  dL^  «mv*s>3».xi  wiH  t«;  W 
le^rteit^  TVe  leiiKtor  is.  we  beiie*i^  to  cws  i^.»»\  Mr.  Laj^^ITsw 
mldhc>«^  *H*r  SUttVl^  K»  ttc>  Kroer  tkut  the  FVxtlk^wvc  I^uxcft  Ti^fsocvc.  is 
tindlUmw  «  ^vd  ftk  i&  ^  oaSttTv  cf  tkia^  Mr.  tk^t^V^  wi:  >«.  X .  w  a 
»  rm>  wnigctottjie  luhm  ;  ifi  h»  a  momor  :>r  ^tcxca  ssats  ir:o 
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'^csockcd  hfltsr  m  wn^  said  of  c^ne  of*H^rseliers  best  mirrops,  and  it  ILziea  on 
polkhio^  N^Mf  we  know  of  no  De  la  lliie^  or  Lord  lioase,  or  Lass^ll,  or 
Gmbiif  in  Australia^  lo  supply  the  nece<isat7  pahuluni ;  and  m  to  the  exjioDie, 
im  bcli^Tis  Uml  the  25^inch  refiuctoFj  now  nearly  completed  by  Measrs.  Ci^oko 
and  SotHi  will  cost  hm  ninoej'. 

one.  word  tibout  amall  t<^lo!icopefi.  We  thuik  h  our  duty  to 
ptoteat  agninst  mucli  tliat  ha5  hitelj  been  written  on  the  atihjecl  of 
StoinbailV  new  telescopes  €on3tri)ut«>d  on  the  Gaii^iiUii  ^y^tem,  wbich  has 
neenUj'  fonuied  the  subject  of  an  iiiiereatiug  address  to  the  Astronomical 
Bod0^»  by  Mr.  PHtchard. 

H  iBftj  be  that  the  uew  fomi  of  telescope  does  nearly  a»  much  ha  the 
B)^^  ODe  (ioes  ;  but  that  it  doe»  m  tnueb  as  die  Engikh  form  in  the  hands 
4i  mdi  srtistd  a»  Cooke  and  IhiUmeyer,  in  the  absence  of  e^dence,  we  do  not 
B^dei,  the  new  form  bmtle«  with  a^ljustnientSt  and  all  tried 
with  alarm  look  upon  ita  niucb-beLuideil  short  fticjd  lenjjth  as  a 
bane.  There  is  no  power  «o  genuine  na  that  which  resnilta  from  fncal 
kagth^  and  siinpiy  because  the  defects  of  the  iinnj^  ure  reduced  to  a  mini- 
nmiL  When  Br.  Stein beil  produces  a  3|  which  shuwa  the  !*i,^fh  stj»r  ou  the 
one  of  that  gi?.e  hy  Cooke  hua  done,  und  a  4^  which  will 
as  one  ot  that  sb^e  by  DaUmeyer  haa  done,  and  when,  moreoTer,  his 
require  as  tittle  adjust rueut,  then  we  wLO  acknowledge  that  the 
forai  IB  na  good  as  the  English  one— but  not  till  then. 
Qmdmfh  really  niakiiig  important  .strides  and  attnicting  n>jirked  attention 
m  tko  Continent.  At  the  fourth  meeting  of  the  Swi^ss  Geodesical  Cora- 
auBoai  recfutlj  held  at  the  observatory  of  Neufehatel,  under  the  pTesidfiucy 
^f  G^ueral  Dufour,  much  f;food  work  was  reported.  The  first  meeting  of 
Ibe  Il4iliaB  Comnm^ion  waa  held  at  Turin  m  June,  Oner^il  Ricci  occupying 
chair* 
It  ia  intended  to  measnrG  chains  of  triangles  alon^  three  meridiana  and 
tte^  pttmtlek  ;  the  former  being  on  the  prolongation  of  those  chosen  by  the 
CMLfftrence  of  Berlin-  It  will  ah»o  be  attcinpti^d  to  conni'ct  BicUy  trigonome- 
tfiaiUy  with  A^ica.  The  local  dijiturbinj?  cauBcs  in  Italy ^  due  to  volcanoes,  &a, 
wM  neocisttate  a  large  nuuiber  of  aHtronornieal  detcnninationa. 

The  President  of  thp  Riiyal  Astrouomiad  Society  will  hold  a  aoinle  mi 
WBlJ^e  Eooma,  on  January  17,  at  &  p.m. 


BOTANY- 

Th^  Eat-tail  JlmfUL^ At  the  meeting  of  the  Etlinhuigh  BoUnlcal  So- 
ciety, held  on  tJie  9th  of  November,  Mr.  McNab  presented  »peciiueU3  of 
thJM  pLtnt  (RaphauiiM  mudiUui)  grown  iji  the  open  air.  The  aeeds  were 
received  froui  3^1  r.  William  Bcll^  superintendent  of  the  Botanic  Gardena^ 
Saharunpirc,  in  April  1B65,  imder  the  ^ague  name  of  **  R«jdii*h  three  feet 
bo^**  Tlii^*e  were  dibbled  into  a  piece  of  ground,  and  covered  with  a  two- 
i^^  foutie.  They  veiy  aooii  commeneed  to  grow,  m  that  the  glazed  frame 
I  U»  be  reaioire*i  Seven  weeks  after  being  sown,  they  flowered  proftiflcly, 
[  nainerous  aeed-vcs^ek  of  a  pur|)lish-green  goluur  were  produced.     Thetie 


96  rOPULAB   SCIENCE   REVIEW. 

went  on  elongating  till  many  of  them  had  reached  the  length  of  2  feet 
9  inches,  each  plant  bearing  from  18  to  20  long  tapering  snake-shaped 
seed-vessels.  In  the  young  state  the  seed-pods  may  be  used  like  the 
ordinary  cultivated  ground  radish,  as  they  possess  a  peculiar  pungent  taste. 
They  will  also  be  found  useful  for  making  up  nuxed  pickles,  &c  About  eight 
years  ago  seeds  were  received  from  Madras  under  the  name  of  *'  Rat-tail  radish, 
Baphanus  cavdaixu^  with  seed-pods  8  inches  long.  This  variety  produces 
seeds  freely,  and  is  annually  grown  in  the  garden  ;  it  possesses  the  same  pungent 
taste  as  the  long-fruited  plant  The  large  radish  is  very  hardy,  as  both  flowers 
and  fruit  were  found  on  it  in  the  open  air  as  late  as  9th  November,  1865.  In- 
dependent of  the  various  culinary  purposes  to  which  this  radish  may  be 
turned,  it  is  of  itself  a  great  vegetable  curiosity.  If  the  seed  is  sown  singly, 
and  each  plant  is  tied  upright,  the  fruit  will,  when  matured,  be  found 
hanging  all  round — sometimes  perfectly  8traight>y  at  other  times  ftasmming 
contorted  forms.  This  contortion  is  most  perceptible  at  the  period  when  the 
seeds  are  swelling.  At  no  state  of  their  growth  does  either  of  the  varieties 
show  the  slightest  tendency  to  produce  the  radish  nndeigroimd. 

Plants  within  Plants. — In  one  of  the  recent  numbers  of  the  CcmpUi 
Bendus,  AL  Trecul  gives  an  account  of  some  curious  observations,  showing 
that  plants  sometimes  are  formed  within  the  cells  of  existing  ones.  He  con- 
siders that  the  organic  matter  of  certain  vegetable  cells  can,  when  nndei^ 
going  pntre&ction,  transform  itself  into  new  species,  which  differ  entirely  from 
the  species  in  which  they  are  produced.  In  the  bark  of  the  Elder,  and  in 
plants  of  the  potato  and  stone-crop  order,  he  found  vesicles  full  of  small 
tetrahedral  bodies  containing  starchy  matter,  and  he  has  seen  them  gradually 
transformed  into  minute  plants  by  the  elongation  of  one  of  their  angles. 

De  CandoUt's  Prise— The  Physical  and  Natural  History  Society  of 
Geneva  will  next  year  award  De  Candolle*s  botanical  prize  of  four  hundred 
fnnca  for  the  best  essay  upon  a  genus  or  &mily  of  plants.  Memoirs  must  be 
sent  in  not  later  than  the  1st  of  July,  1866.  The  ordinaiy  members  of  the 
Society  will  not  be  allowed  to  compete.  The  Society  reserves  to  itself  the 
right  of  printing  in  its  memoirs  the  successful  essay.—  Vide  The  Reader,  Dec 

The  Vitality  of  Yeast. — On  this  subject  a  very  important  paper  has  been 
read  before  the  French  Academy  by  M.  Trwd.  The  author  differs  fit)m  most 
I^ysiologists  in  supposing  that  the  phenomena  of  fermentation  are  not  due 
simply  to  a  sort  of  catalytic  action  of  the  yeast,  but  depend  simply  upon 
the  nutritive  processses  of  this  vegetable.  He  washed  and  washed 
globules  of  yeast  until  they  appear^l  to  be  mere  envelo^ies  of  cellules,  and 
found  that  they  still  retaineil  the  power  of  changing  cane-sugar  into  glucose, 
and  setting  up  the  alcoholic  fermentation,  which  proves,  he  considers,  that 
the  property  of  setting  up  fermentation  resides  in  the  living  cellule,  and  is  a 
consequence  of  the  act  of  nutrition  of  this  cellule. 

Vegetable  Pamtiteit.— In  a  paper  reead  before  the  Microscopical  Society 
(November  8th\  Mr.  Jabez  Hog^  showed  that  these  vegetable  growths  do  not 
produce  disease,  but  are  developed  because  the  diseased  part  supplies  the 
emditaons  requisite  for  their  growth.  He  believes  that  the  diseases  in  which 
llie  TegetaUe  parasites  appear  are  always  associated  with  neglect  of  person, 
%l^  bad  air,  want  of  light,  and  deficient  noarishment ;  that  the  spores  of 

«fl  an  alwaya  floating  about  in  the  atmosphef^,  and  are  thus  ever  read/ 
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to  b€  depc^ited  und  take  root  in  &  faroumble  aoil ;  of  this  Mr.  Hogg  gave 
numj  lllitstmtioaa,  and  showed  that  jvU hough  jeastj  ptnmlUum,  aitpcrg^itlust 
and  some  oiher  well-known  fungi,  bid  becti  st^jiarately  cbi&aeii,  that  neyer- 
tluilin  thej  could  hi?  nmde  to  pass  through  the  stinie  chunges,  iiud  produce 
femtenis  tljat  eoul^l  uot  Vie  recojTinized  one  from  the  oUier ;  and,  therefoTe, 
Terence  of  form  he  helit*ved  t-o  \ie  entirely  due  to  tlie  aoil  or  nourbhment 
fnpplied,  and  dependent  on  such  circunist'iucps  fts  whether  the  growth  of 
tie  fuKgi  tifckes  pUiee  m  a  skklj  plant,  a  Mcd^ariue  aolution,  or  an  animal 
tiKnie. 

2^^  Fundian  ef  i^t?«.— M,  Bouisingault  ha*  comtrihuted   some  rerj 
t-aliiuM*'  es^ja  upon  the  physiological  office  of  the  leavea  of  pliinta.     Hi-* 
fir^t  serieji  of  experiments  enabled  him  to  conclude  that  vegetable  essential 
oiii  exert  no  deleterious  influence  on  leiires,  except  oil  of  turpentine,  which 
diMinishes  the  aubon^c  acid  decomposing  power  of  oleander  leaves.     HL$ 
leeoiid  series  of  ohiservii  lions  shows  us  the  action  of  mercuriiU  Tupour.    When 
kttei  are  placed  under  a  j^lasa  bell  with  their  pednncles  immersed  in  meimiy, 
il  would  appear  that  they  are  completely  deprived  of  their  power  of  decompo- 
itogcftri»onicacid  ;  bnt  when  the  leaves  are  not  directly  in  contact  with  nier- 
<siiy^hut  still  expired  to  the  metallic  vapour,  the  decomposing  power  h  lesksened, 
but  Dot  cfmipktely  destroyed.     The  foregoing  eicperinienU  were  condneted  in 
the  light ;  bnt  the  author  has  proved  that  leaves  kept  in  the  d;irk  in  contact 
lith  mercury  transfonn  quite  as  much  oxygen  into  carbonic  acid  as  a  leaf 
tiiaikrly  placed  in    confined   air  will  when  not  iu   contact  with  mercury, 
M.    Eousslnganlt    next    describe*    how    he    collected  the    gases  evolved 
from  the  branch  of  an  oleander  still  attached  to  the    plant.      The  gaa 
«caped  from  the  branch  at  the  nite  of  3*3  c.c.  per  hour,  and  in   twenty- 
tire*  houtB  there  were  collected  76-03  c.c  of  a  mixture  having  the  following 
peroentage  coin^josition  t^Kitrogen,  88DI  ;    oxygen,  6'64  ;    carbonic  acid, 
5'35.     "Hita  ga&,  the  author  say  a,  h  similar  in  composition  to  that  confined 
in  strongly  manured  soiL    On  reaching  Ihe  leaves  with  the  sap,  it  only  briu^ 
carbon  to  the  Te|^table  oiTganisnj,  or,  as  the  uuthor  said  at  the  conjuicncement 
(d  his  memoir,  carbouic  oxiile,  hy«lrogen   reauUing  from  the  simultaneoua 
d<?compo«iUon  of  carbonic  acid  and  water, — Vide  V&tttpks  h*^HibtSy  Oct,  23rd> 
Sjnrai  ViiuU, — According  to  the  inquiries  of  M*  LestilKHidoi^^  jiir,  or  even 
flni^k  capable  of  aolidificAtion  may  be  present  in  the  trjicbeal  tubes  ;  in  one 
instance  he  found  one  of  the  vessels  in  the  centre  of  the  fibrofl  of  Ca^amtis 
Botn*t§  filled  with  a  pTuliar  white  substance,  arranged  in  a  cylindrioil 
r,  and  which,  when  placed  in  water,  became  converted  into  granidea, 
:h  exhibited  mpid  movement. 
An  Intn^iMtonal  Botanist  Comjrem  will  be  held  in  London  next  Jlay, 
tradev  the  preaideney  tif  M,  de  CaudoHe,     Papers  intended  to  be  read  should 
bf^  sent  in  before  Manh  next  to  Dr.  Seeinann,  57,  Windbor  Eoad,  N,,  who  is 
the  Honorary  Secretarr*     The  *on<^reiw}  will  be  restricted  to  two  morning 
meetings^  anil  the  p*j.pep»  will  be  accompanied  by  translations, 

AnJttfimlian  Poison  Plant — In  one  of  the  numbers  of  the  "  Procee<l  ings 

ti  i3m  Boyal  Society  of  Victoria,"  Mr,  F,  Muller  gives  aji  account  of  this 

piuitf  the  GmtrtMium  graniiifio-nkm.      This  plant,  which  has  proved  iio 

ditftroent&l  to  herda  and  flocks,  is  a  bush  feeveral  feet  high,  bearing  orangc- 

VaL*  T* — KG.  XVIU.  H  J 
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coloured  flowers.  Mr.  MiiUer  gives  the  following  aoconnt  of  it : — J.  Mac- 
dooall  Stuart,  the  fiimous  explorer,  hrought  the  first  specimens  from  Attack 
Creek,  south  of  Amhem*s  Land.  It  is  to  be  feared  that  the  [dant  has  a  wide 
range  in  tropical  Australia  (though  it  was  not  met  with  on  the  route  of  the 
expedition  to  which  I  was  attached).  To  some  extent  the  occupants  of  terri> 
Uny  in  which  it  occurs  may,  however,  guard  against  this  bane,  since  the  plant 
has  become  widely  known  ;  nor  is  it  unlikely  that  it  may  be  extirpated  by 
setting  fire  repeatedly  to  the  scrubby  ridges  on  whidi  it  grows.  G.  grandi- 
Jlorum  is  the  only  species  of  the  genus  as  yet  found  beyond  South-West 
Australia,  where  several  congeners  {G,  bilobumy  G,  ccdycinumy  O.  eaUukuskySy 
G.  oxyldnaidig),  on  account  of  their  poisonous  properties,  render  extensive 
tracts  unoccupiable.  On  a  future  occasion  I  shall  have  to  enter  on  detailed 
statements  of  the  effects  of  the  Gtutroiobia  on  the  animal  frame,  give  the 
Tesults  of  their  chemical  analysis,  and  refer  to  the  highly  deleterious  effect  of 
the  SicainMmia  Grejfana  (which,  as  a  pasture  herb  <hi  the  Barling  flats,  fre- 
quently causers  the  death  of  horses  during  dry  seasons,  when  other  herbage 
fiuls),  as  well  as  to  the  deadly  effect  of  the  Lohu  aiutnlU  on  sheep. 

The  Pollen  Grains  of  Banunctdus. — Professor  Gulliver  gives  the  following 
as  the  results  of  his  measurements  and  observations  of  the  pollen  grains  of 
Ranunculus : — R,  aurieomusy  pollen  grains  round  and  smooth,  and  -^iv  of  an 
inch  in  diameter  ;  K  acrii,  pollen  grains  round  and  smooth,  and  -rW  of  an 
indi  in  diameter ;  R,  rqtensj  round  and  smooth,  and  ^^  of  an  inch  in  dia- 
meter ;  K  bulboiusy  round  and  smooth,  and  7^  of  an  inch  in  diameter ; 
12.  hinutusj  pollen  grains  smoothish,  with  three  depressed  scan;  and  ^l^  of 
an  inch  in  diameter ;  K  arminc,  pcAen  grains  round,  loogfa,  and  so  mudi 
larger  than  those  of  the  other  species  as  to  measure  -^  of  an  indi  in 
diameter.  The  roughness  remains  when  the  poUen  grains  are  heated  cither 
with  dilute  acids  or  water. — Vide  Mieroicopieal  Joumaly  Na  XX. 

The  Process  of  FruettficaHon  in  the  Sphariet. — Herr  SoUman  thus  de- 
scribes one  of  the  processes  of  fructification  in  this  low  order  of  jJants : — 
Eight  membraneless  bodies  (cytobksts)  are  devdoped  in  the  ascos,  either 
by  free  cell  formation,  or  by  division,  but  probably  by  the  former.  These 
bodies  have  a  smooth  surface,  and  beccmie  elongated  in  the  direction  of  the 
longitudinal  axis  of  the  ascus.  Thus  they  become  first  roondly  dlipiical, 
and  at  last  elongate-ellipticaL  Up  to  this  time  they  have  no  spiral  mem- 
brane. At  this  stage  the  spermatia  attach  themselves  by  one  end  firmly  to 
the  sur&oe  of  the  cytoblasts.  At  the  point  where  the  spnnatinm  attaches 
itself,  the  sur£soe  of  the  young  spote  gradually  disappears,  and  the  pole  of 
the  spermatium  thus  at  last  comes  into  contact  with  the  oontaita  of  the 
spore.  The  spermatia  come  frtnn  all  directions,  and  attach  themaelveB  finnly 
all  over  the  snriMse  of  the  young  spcse.  The  portion  of  theqienuatiam  whidi 
penctzatcs  the  spoie  remains  visible  within  it  for  a  considerabie  time.  Ulti- 
mately, the  spermatia  make  their  way  into  the  spore,  and  the  edges  of  the 
openings  through  which  they  have  entered  unite,  leaving  the  saxhce  of  the 
spore  with  slight  eleratkms  at  the  points  of  entry.  As  the  sperm«tia  get 
deeper  into  the  tpocc^  these  elevations  disappear^  and  the  sni&oe  becomes 
even.  The  Mfon  is  now  for  the  first  time  surrounded  by  a  double-outlined 
laaliiiiMi  'Bj  dofgnm  the  qiffmalia  become  disintegiated,  and  are  no  longer 
fiobk  in  the  contents  of  the  spore. 
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rt  tn  ih<:  Ahnos^itre  f— Admiral  Berigny  put  this  t|ue3tioii 
Acttdnuy  of  Stient'ea  ttt  ita  meeting  on  Kov.  27tL  Thk 
gentleimm  1ms  bee»  I*?U,  *ift^r  ten  jears  of  ozonotuetric  obeeirritiona,  to  doubt 
the  cxiftieuce  of  omue  prfi^Kfrly  so  culleU  in  our  atmosvihere.  He  therefor© 
iA^B  eke  Acmiemj  to  appoint  a  coniuii^ion  in  order  to  decide  deHnitiYely, 
(i)  w  bet  her  ozone  e^hU  in  I  ho  Btiiiosphei'e  ;  (2)  whether  Schiiiitjein^a  orany- 
Mj  cke's  pJipet^  pnjve  the  pppiience  of  eleetri^etl  oxygen  ;  iiiid,  lastly^ 
wkjther  un  easy  Aud  reliable  ineilio*!  of  detecting  it  could  not  be  devised- 
Tk^  Ai^demy  rtppointed  a  commission,  cotujxjeed  of  Chavreuil,  Dum^ 
Ptlfinie,  PoudJct,  Bousainiraidt^  Le  Verrier,  Vsdliant,  FrL^niy.arul  E,  Becrpiefelj 
wh(j»e  repH>rt  will,  tJO  dtjubt,  scatter  populiir  notiouB  on  atmospheric  ozone  to 
tk  winds.  To  *iij  the  truth,  the  evidence  in  favour  of  th**  pre^jence  of  ozone 
m  the  lUtiiKjftphejc^*  is,  as  M.  Freniy  showetl  to  the  Acstleniy,  of  the  mo«t 
liunhiful  ebanajcter.  M.  Fr^my  nahl  that  he  knew  of  only  one  certtiin  teat  for 
mm^  in  the  air,  and  thrtt  wii^  the  ox idjit ion  of  silver,  by  jwissin),'  a  eurreiit  of 
mmx<  air  ovtT  the  met^l  ;  and  thl'^  tec^i  he  had  applied  many  times  withaut 
ubioiiuag  any  indie^ition  of  oxon*?.  We  are  very  (kr  from  bcin*^  iic*inaintedj 
kftnid,  with  &11  the  b^idies  held  in  ^uspeosioTi  in  the  air^  imd,  conHciiuenily, 
i^oRint  of  the  action  they  may  exert  on  iodide  of  pjtaijjiuai.  Mny  nut,  ho 
■ilecU  ibli^  «dt  bccojue  idk»line,  or  set  free  iodiaie  under  other  indueucea 
[i}H  that  qI  ozone  I  He  did  not  deny  the  fiiet  of  ita  presence-,  bat  he 
a  jK«itive  proof  of  it  Sneh  a  proof  is  re<pure*J  ;  for  ueeing  tbut 
oMiite  ia  ioatantly  4kAtn>ye*i  by  oi^minic  mutters,  und  absorbed  by  nitrogen^  it 
iidilEcitlt  lo  undersUmd  how  such  a  IxM.ly  can  continue  t<i  entiiit  in  the  air,. 
whkii  ooctt^ns  pi-eeiijely  the  elements  which  would  at  once  eha.nge  the  mjome. 
Am  ffipfded  the  te^t-ptiper^,  he  nakedf  what  uoe  there  coidd  be  in  a  re^^r^nt 
««B  aflect^^d  not  only  by  osoBe,  but  by  tlie  oxy^^en  compounds  of 
I J  by  oxygenated  water»  by  aiomonin^  by  formic  acid,  by  essential  od*, 
Iff  liie  «cid  pmducts  of  oorobuBtion,  by  dusta— In  a  woid,  by  all  miTti  of 
•liQ^  vbicb  are  held  in  snupetision  In    tlie  air,  —  Vide  ChttniceU  Nm^, 

Fcrm4iiim  of  Nitr^m  Aeut  from  Ammonia.  — It  m  well  known  tbat 
nirnifflRMt  b  deeoinp4M»ed  by  pemuLnganate  of  potash,  and  nitiri^j^n  ev-olved. 
It  diws  not,  bowrver,  app^r  to  ha,r^  been  hitherto  observed  ibit  a  good  deal 
a(]!Uli9ii«acid  Li  fonned  at  the  same  lime.  If  the  decol on med  solution  12$ 
fruui  the  precipitated  hydratetl  peroxide  of  manganeee,  and  slowly 
to  dtynepa,  a  miJEture  of  oarboiint«  and  nitrite  of  potuah  i» 
Abundant  red  fumeii  of  nitrons  acid  wdl  Ihj  evolvetl  from  tiio 
on  the  iiddilion  of  an  acid,  '^.^AnnaL  tUr  Ck^in.  mnd  ^imrm,f 
&mmhetf  p.  £tJtl 

lM^iii>H  0/  Afitimon^  in  TnU  BuhlimijUsSr^—A  method  lor  the  detection  of 
aotimony  tinder  the  above  txittdittons,  when  the  operator  has  only  accesa  to 
&  pQfltUe  blowpipe,  h  given  by  Profesaor  C'hjtpnum,  of  Toronto  It  is  as 
taimm  l — The  [lortion  of  the  tube  to  whicrh  the  chief  part  of  the  sublimate 
» itticbed  ia  Uj  be  cut  ofi'  by  a  triangular  tile,  and  dropped  into  a  test-tube 
agme  tartanc  acid  dissolved  in  water.    This  bein^  wanned  or 

h2 
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gently  boiled,  a  part  at  least  of  the  sublimate  will  be  dissolved.  Some 
bisulphate  of  potash — either  alone  or  mixed  with  some  carbonate  of  soda  and 
a  little  borax,  the  latter  to  prevent  absorption — is  then  to  be  fused  on  charcoal 
in  a  reducing  flame ;  and  the  alkaline  sulphide  thus  produced  is  to  be 
removed  by  the  point  of  the  knife-blade,  and  placed  in  a  small  porcelain 
capsule.  The  hepatic  mass  is  most  easily  separated  from  the  charcoal  by 
removing  it  before  it  has  had  time  to  solidify.  Some  of  the  tartaric  acid 
solution  is  then  to  be  dropped  upon  it,  when  the  well-known  onmge^coloured 
precipitate  of  SbS,  will  at  once  result 

Tht  VohtUt  Htfdro-earhon*, — In  a  veiy  important  essay  published  in  the 
Memoirs  of  the  American  Academy,  Mr.  C.  ^L  Warren  has  endeavoured  to 
prove  the  following  serious  statement : — 

1.  That  coal-tar  naj^tha  contains  only  four  hydio-carbons  within  the  range 
of  8i>*  to  170',  as  tau^t  by  Mansfield  and  confinned  by  Ritthausen. 

i.  That  the  beniole  seriei»  within  that  range  of  temperature  is  limited  to 
ibar  members,  and,  therefokre*  does  not  contain  five,  as  generally  soi^weed. 

a  That  these  four  members  have  the  boiling-poiots  'SO^  110^,  140%  and 
I7l>^'  iv^pectively ;  and«  consequently,  that  the  boiling-pcHnt  difference  in 
thb  series  fiv'  an  riementair  di^rence  of  C,H,  is  3i>'  instead  of  22^  and  a 
fVaction. 

4.  That  the  body  obtained  from  coal-tar  naphtha  b  not  identical  with 
cunM4e  firam  cuniinic  acid«  as  assumed  by  Mansfield,  nor  even  bomcric  with 
it :  but  that  it  has  the  fmnula  whidi  has  been  assigned  to  xyloJe,  containing 
0«H,  Ww  than  that  of  cunMOe. 

6.  That  the  body  obtained  from  c\>al-tar  naphtha  boiling  at  170^  is  quite 
a  ditfiMvnt  body  fivHtt  cymole  from  oil  of  amiin«  thetse  bodws  difleiing  from 
«iftchoth^byC,H,. 

tSL  That  camole  fiout  «nuxunic  actd«  and  cymoie  frvm  oQ  of  oznun,  do  not 
even  bekttg  to  the  KmuoW  s«mk 

7.  That  the  fiuabeciiote  of  Ouuvh  was  in  all  pcoKibtHsT  only  a  mixtme  of 
KNui>le  and  toluote. 

7^  lyfptnvttii^  iff  Lim^ffT  ik^micSAmii£fru. — A  isei^  nwchcd  ittsbeen 
diKcriKfd  by^M.  Faa^to  SesciuL  wW  impcv^caBftSvs  tbse  pciesc  scasaarr  marble 
with  a  thfick  ^yrup  aad  then  bens  tt.  W^n  the  l^ane  »  cKs^ddsed,  he 
■ufcM  thut  ttilk  of  Uzxse  ux  whibch  a&.y  v-acK>ifefetKoi»  Buner  •iefi»zt&  He 
ihesL  vvU«fv-t»  iW  &BKe  vhk  a  iher«  and  wTfe^fees  wvil  to  iem!i.^T«  aay  jQl|!ihide  of 
<akttuK  whhch  BttT  kftTv  Kmft  l^Hnxwc  fr>.Hii  soI^Abkv  b.  s&e  mac^.  He  then 
%l5»o^rv«  thie  Uaw  Li  axnctc  JcaJL  pcvctpcca&is  wi^h  ctuK^oifcap  cif  Amn»-«u  ^id 
agiaui  boorat^  tW  oicbottiMif  oiio  qiuck  liow.  He  ^b»  ^ita^as  ^one  qaite  free 
front  c&If.YtO)e  aflsi  $tdl!^h(tzv  acai^  aad  :(o  ;tiiap«eii  $?r  ;&$«  a.  d^  a;:uhw  of 

Jf  «.*!• -ffcTH^^rt  ^f  jt'-ufwi:  Jt  .*•»«*.— M.  iWcac^iiaV  mecrbj^  v.vtia&fcs  in  so»- 
|«tQil:i]iiC  Vtfw^ifcvU  arwitwtw  jcbi  iji  w^uer.  ami  jia^uiir  chii/nK  £iti>  the 

in  ^gnlbmHUMcir  ^ani.      J^  e^a^tfcssji^  ^ij»  ^inusiini*.  a  aiia»  ti  asMsSc  acid 
:  K^  nnm  ^aeMsi«nis^  »  orxor^iL     Ai^  ^  is^  >^llK.ni:*t  ^  k««f»  any 
;  of  aeaattow»  A.-ui  ia  «nsyiinaitftt  ^  wajw^  rai»  jag^M>  fc^i« 
r  a  jaauattWL  fofitt&mL  t^  ^oac  ;a.*iii  :&  i^itrArttKi/c*!;;.  aai  fttsa 
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tilt  dilfiritic  mio  such  i^oludon  while?  ht>L  The  stream  of  chJortno  h  flopped 
when  m  little  of  the  fluid  ncutmli^Cfl  with  jwiiPfh  no  hmger  gives  a  j^reen 
prw*f|ntttti*  with  Uichmmate  of  |K>t44sh  ;  thus  showiiij^  f  bit  w!l  tlje  iirs<?nious 
nod  ham  bei^n  eonvert^L  Th^  hyilroehloric  ncid  umy  theti  ho.  re<*overed  by 
dIstilbtioOt  Juid  the  ^^rrupy  iiolutbn  uf  lursenic  ucid  left  in  tlu'  retort  evit 

7%€  Ntshit rf  of  Wkik  Phosphorus. — The  researches  of  M,  BaudriiDont  tead 
ti)  prove  that  white  phos|>horuft  U  neither  a  hydrate  nor  an  allotypic  condition 
of  :h^?  urtliniiry  element ;  that  it  dooA  not  result  from  a  de%4trilication  of  tnins- 
pbc^pb^ru!^,  but  that  it  is  simply  ordinary  phosphorus  corroded  on 
.^.  .'„rliijce  by  the  action  of  air  diiHolved  hi  wiiter, — a  alow  combustion,  which 
fe  accelerated  by  the  action  of  lights  and  ceaset  when  all  the  oxygen  ia 
i^tiiof  ed«  M.  Baudrimont  has  found  that  phosphonm  eovered  with  a  white 
«ni*t  lost  very  little  in  dryinj^,  while  a  ^tiek  of  tran.njmrent  phoHphurua 
npofcd  ill  distilled  water  lost  weight  as  it  became  covert^i  with  the  crust. 
If  the  onist  had  lieen  a  hydmte,  iti  incteiwe  of  weight  would  have  been 
«(^«rTed-  On  Viecoming  covered  with  the  cnist,  phosphorus  lo«eii  none  of  its 
prci|icrtir!i  ;  it$  solnbility  and  fii>tton>point  reunun  exactly  the  Nmne,  and  it  is 
!■  resdily  tTMns formed  into  re^l  pbosphorus.  Hence  it  would  iip[f^r  that 
jhJlhing  lite  nn  aUotropic  difference  h  observable,  Liiittly;  it  h  shown 
Ibat  water  deprived  of  air  and  oxygon  \u\»  no  etfoct  on  setni-trau5«parenl  phae^ 
plnjfiM,  wMle  other  specimens  kept  in  wiiter  eon  tain  mg  air,  and  often 
waewied,  lieoome  covered  with  the  white  crust,  the  water  becoming  ncid  from 
ikt  formation  of  pho.^phorous  acid*-  -Vide  Compter  Rciuhtx^  Nov.  13. 

Cktap  Mode  of  PrfxlHcinff  Or^/«'r*.— The  ordinary''  methods  of  obtaining 
ftiygeti  arc  attended  with  so  nmcb  expense  tbit  chemista  will  gladly  learn 
lint  a  new  method  for  the  production  of  this  p)s  upon  a  Urge  simle  hm  been 
dpok^n  of.  Indeed  a  company  has  l>een  started  in  Paris  for  the  purpose  of 
lupfilying  oxygen  at  the  rate  of  about  threepence  per  cubic  foot,  which  is 
hardly  a  fiftieth  of  the  present  cost  The  oxygen  is  obtained  by  acting  on- 
ial]iluiie  of  lime  with  ^ilex  in  a  furnace  of  peculiar  coustruction^  the  results 
htkig  tilicHte  of  Ume^  f^ulphurous  jkcid,  aad  oiygen — 

Si,0,  +  Ca0,80'  =  CaO^SiO,  +  SO,  +  O 


flM  gweous  mixture  ia  conducted  into  a  chamber,  where  it  b  expose!  to  a 
of  three  atuiospherets  which  lirpicfiea  the  nidphurous  acid  i  the 
k  k  pnrifieil  by  transmisi^ion  through  time-water^  und  then  compressed^ 

Ifftw  fft  ttmtOtta  of  i?o»fjf,^A  method  is  sugj^ested  by  Ha^ir,  which  consists 
in  mixing  ^y^  drop«  of  the  suspected  oil  with  twehty  drops  of  concentrated 
dulphuric  acid  Whether  the  oil  be  adiilterateil  or  not,  a  thick  yellowisb- 
bruwn  nr  n»ddish-brown  mixture  reanlts.  When  thu*  mixture  is  cold,  it  is 
ihaken  up  with  three  dn*chm«  of  absolute  alcohel  If  now  the  otto  m  pure, 
Ltolembly  clcai-  yellow i^h-brown  solution  results^  which,  after  heating  to 

tling,  remains  clear ;  but  if  the  otto  U  adulterated  with  geranium,  palm- 
ro*^^,  *ir  jwd^Ltgoniuni  oil^  the  wolution  remains  very  cloudy^  anil  in  some  cjtsea 
1  darker  tbtid  sepomtea,  in  which  a  deposit  fonus.  On  heatiTig  this  solution, 
lljf  «edim<mt  melts  togetbcr,  and  from  the  size  of  the  mans  tlK*  author  infers 
tilt  dcfTce  of  udulterution.  IC  for  example,  the  masi  h^  one-fourth  the  volume 
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of  a  drop,  he  condndes  that  the  otto  was  mixed  with  at  least  one-third  of  foreign 
oiL  If  the  otto  is  adnlteiaied  with  apennaoeti,  this  sabstance  separates  and 
floats  on  the  siiifroe  of  the  sdntion,  or  remains  sospeoded  in  the  liquid  as  a 
acaly  cfyataUinemaas.  TlieaboYe  test  is  fbimded  on  the  cucomstanee  that  pure 
otto  of  roses  forms,  with  strong  snlphniic  acid,  a  resinons  snbstanoe,  which  is 
completely  soluble  in  absolute  alcohol ;  while  the  sabstance  fcmned  with 
other  oils  is  onl?  paitiallj  soluble.  Guiboort  hsa  obserred  that  the  odour  of 
pure  otto  is  not  affected  hj  mixture  with  strong  sulphuric  acid,  but  if  other 
4»la  are  present  a  disagreeable  odour  is  developed — ZeitMtkL  fiar  AnaljfL 
Ckem^  No.  4,  PL  47a 

Tk$  Ckamidry  of  the  Deveiopmeat  of  SUkworau, — ^An  interesting  note  on 
this  subject  has  been  presented  to  the  French  Academr  br  Pdouze.  His 
experiments  r^ted  chieflr  to  respiration,  and  haye  enabled  him  to  draw  the 
following  condttsions : — 1.  The  deTeli^pment  of  the  lame  ii  accomplished  by 
the  tianspoit  and  assimilation  of  part  of  the  nitrogenized  matter  of  the 
mulberry  leaves.  As  the  chemical  composition  and  anatomical  structure 
are  probably  the  same  throughout  this  stage  of  the  rearing,  in  the  worm 
just  bom  and  in  the  wonn  arrived  at  maturity,  the  phenomena  of  nutri- 
tion are  equally  the  same  during  the  vwious  phases  of  the  growth  of  the 
lame.  ±  The  result:^  of  the  analysses  prove  a  considerable  lo»  of  carbon, 
which  b  found  as  carbonic  acid  in  the  air  expired  by  the  insect.  The  amount  of 
carbonic  acid  shows  that  in  oider  to  fix  1(H^  parts  of  csrbon  firxim  the  leaves 
the  wonn  consumes  from  40  to  5i>  other  parts,  which  are  transformed  by 
lespTRitiosi  into  carbonic  acid.  Recnuult  and  Reuet  have  already  remarked 
that  the  respiration  of  the  silkwiirm  is  more  active  than  that  of  most  of  the 
animals  upon  which  they  experimented.  3^  There  docs  not  appear  to  be  any 
exhalation  or  fixation  of  nitro^n  during  the  development  of  the  silkworm. 
4.  The  anaiy^ivs  prove  a  Iixss  c^  hydr\>^ett  that  s«eais  to  correspond  to  a  loss 
of  oxyeeo.  which  points  to  the  cMiolu^ioo  that  some  of  the  alimentary  sub- 
stance disappeara  in  the  form  of  w^ter. — Vide  i\*mf4f*  i2>Wiu.  Xov.  dtl. 

J  mi^  hcdji  imttrtmnimtf  Mhwii  A(frM>  Acui  «tW  J  waMWM. — In  the  coarse 
of  a  di5<'^-«i54on  on  a  fttjvr  rad  at  the  Biraiin»:ham  meeting  of  the  British  Asso- 
cistion.  Section  B.  by  I>r.  Calvert,  •*  ^^  the  .\ctK>n  of  AcMs  on  some  Metals 
and  .\Uoys,*  Dr.  H^iAnann  asked  Pro^iKsor  Oahen  whether,  in  lu5  experi- 
nien«j<i  on  the  ac:i\«  i*^  acids,  and  r&rore  e^pec^ally  of  niirio  acid,  upon  the 
mctak,  he  had  met  with  some  of  the  extnkvdinary  K'viies  lately  oKsm-red  by 
Dr.  LiMHVtt.  This  y^vn^r  c!feem»i«  ai  oae  of  the  late  m<^:in^  of  the  Beriin 
A<«demy,  had  laid  Kedv«  that  Ui^iy  an  a^\v«nt  of  :<«fvefal  s&hsaunc»  which 
bad  aniacted  geaeral  attention.  It  «^fts  wvil  kaown  tins  among  the  products 
of  the  actios  <^  nitric  arid  upc«i  wrtaia  meta^  anL*«oiiia  invariably  oc- 
cnrred.  But  it  apfwared  thtait  ainnKck  was  ckH-  the  Ifesc  pividsct  oi  the 
rv«c;:oo,  acd  tkat  a  whole  smes  %-tf  iritenwditfe  cvaaivcrads  existed. 
i>ae  of  thew  KmIm!S  Pr.  Lmwq  had  scokv^Im  in  v«aisxat:>  It  was  a 
c.'otz^vnd  which,  from  its  cvv:|\^;kHfL  =£.kht  Ke  tetsied  protoxide  of 
amaKs:;sa.  hsri^,  in  ftet,  the  f^xmcSs  H^XCK  1^»  sahstaaoe,  like 
fThintt.  c«B2bcawl  with  ar»iis,  p«\xhvt:%c  a  Mties  -.^  odcoiMot  salts, 
RHailDiMe  fer  the  fkctSity  wish  whach  they  \TTNaaI!S-«i  1^  sanLroait  methi«d 
«f  fm^Aarmg  thas  iteiowing  <\«i^H::»i  coBfe<a$tiiii  ia  schmrt^uiu:  nitrate  of 
«tt(it  a»  the  ansNi  <f  ■wfalKr  bbk^  in  the  {wmw»w  ^<  asai^l    It  would  be 
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the  d&nratiuti  of  thi^  new  body  from  nitric  ncid  wm  perfect! j 
to  ^tmi  of  anilLnc  fcom  nitrobeo^oL 


Nitrobetizoi 
Nitric  aeiil 


AntlitJf, 
C,H,NH. 


HO  1 

H     Sn 
H     J 


\  'bodj  might  be  looked  upon  tia  ttmiuonia,  in  which  ouq  atom  i#  < 
n  displaced  by  wh&t  miglit  be  caUad  thv  residue  of  water,  tli» 
iUniii^  KPfup  HO,  which  by  some  had   be«ii  ctiU«d  hydroxyl,  by  olben 
bydoryL 

Ammonia.  Mfisf^fiaxoamt 

^] 

H  }N 

hJ 

B  «tft  eertAioly  intereeting  to  >M^e  the  simplest  of  rwwtions,  famUiar  to  every 
cbeabt,  BtOl  yielding  a  iuirve«t  of  mich  splendid  results. 

AffiftH  of  Pota^ium  on  ihtn-cotion. — Some  eurioim  facts  relftting  to  the 
Aciifin  of  the  alkaline  luetub  on  ^in-i70ttcm  bA^e  been  pointed  out  by  Hr. 
W.  S*  Ht'ott.  In  liome  of  biB  recvnt  experuuenta  be  uct?identally  dropped 
Ji  piec^  of  potusaitim  upon  florae  j^m-cotton  lying  npon  bb  kbomtory  talile, 
md  wu*  sMrpristed  to  ^^  tlmt  the  gim-<>(>tton  tinniedittU^y  exp!oile<i  He  then 
lP£tttut<Hl  ft  i^erie*  of  re^cairL-hei^  to  detemiiiK*  wbut  condition=s  wert?  necessary 
for  the  expUjs^ion  to  t.'ike  pliu^a — whether  the  phenomenon  waa  the  result  of 
IBOtttntT^  ;  whether  other  metuLs  would  act  similjirly  ■  ^c*     He  found  tlmt, 

IwkbstAnflinjj  all  bia  pfecantiona  to  prevent  Mitt  ion,  the  gun  cotton  still 
tsplodf'd.  Mlien  sodium  yrm  employed,  a  like  result  followed^  though  the 
pn-ci^tton  httd  been  rpndcrpd  perfectly  anhydmua,  When  an  amal^m  of 
JKidiiiiu  iin*l  potiiiainm  wits  u^i^d,  no  appaTent  rcsidt  waa  prorlnee<l.  Various 
©thrr  m^tala  were  eTperijiient€^d  with,  but  dectdeil  effects  were  obtained 
only  with  the  metAl'*  i4  the  alkalies.  One  of  Mr.  8c5ntt*9  discoveries  is  the 
fltet  that  when  metallic  arsenic  m  mixed  with  gun-cottonj  a  blow  of  th^ 
tft  sufficient  to  ignite  it. 


GEOLOGY  AI^D  PAL^ONOTLOGT. 

Ff)»mh  of  the  iTofjt/s  Mouth  Cavrrji.—ln  a  letter  to  the  Gfoh^kal 
in^,  Mr.  H*  H.  Win  wood  describes  hid  evpJomtions  of  the  *^  Hoyle'* 
Ckve,"  near  Tenby.  In  one  of  the  furthe&t  cbanibers  from  the 
«Bttv£tce,  be  found,  Ijeneatb  a  nms*  of  undisturbed  breccia,  the  right 
md  left  tbigb -hones,  the  hii>-bone,  aoiue  vertebne,  and  other  relics  of 
great  csare-bear :  tlie*e  were  extracted  in  a  very  perfect  state.  'Net^r 
1  were  the  radiua  of  Hytrntt  xp^Lra^  and  sevend  loose  hones  and  teeth  of 
i  fex,  d«*rj  and  ox.  In  one  of  tlte  j-iaHaftgei*  leading  fr-im  thi»  eharal>er  h© 
dlMOTex^d  frngnienta  of  bones  itnd  nn  incisor  of  the  hyiena  j  sdm,  in  the  breom^ 


104  rOPULAit  SCIENCE  KEVIKW. 

the  bones  of  some  lai^  bird,  and  what  is  of  special  interest,  a  worked  flinty 
apparently  of  the  barbed  type.  All  these  remains  were  below  the  level  of 
the  old  stalagmitic  floor.— Vide  Gtological  Magasutt,  October. 

The  Royal  Soeiettf's  gold  midal  was  awarded  at  the  anniversary  meeting,  to 
Joseph  Prestwich,  Esq.,  F.R.S.,  for  his  valuable  researches  in  the  Quaternary 
deposits  of  France  and  En^and,  the  results  of  which  have  already  appeared 
in  the  Philo$opkical  Tran$aHctions,  The  Quaternary  deposits  are  those  in 
which  the  remains  of  pre-historic  man  have  been  so  abundantly  found,  and 
Mr.  Prestwich's  inquiries  have  done  much  to  show  their  relation  to  the 
question  of  man*s  antiquity. 

The  Molten  Bone  Carts, — At  the  Birmingham  meeting  of  the  British 
Association,  Dr.  A.  L.  Adams  and  Mr.  Busk  presented  a  paper  on  this 
subject  There  are  two  caverns  in  the  island  of  Malta,  one  in  the  south-east, 
and  the  other  in  the  centre  of  the  island,  in  which  remains  had  been  found  ;  in 
the  latter  the  remains  being  those.of  the  elephant,  and  in  the  former  chiefly  of  the 
hippopotamus.  Recently  another  cave  on  the  south  coast,  and  not  100  yards 
horn  the  Phiienician  ruins  in  that  part  of  the  island,  had  been  discovered,  and 
Capt  Spratt  had  found  in  it  some  remains,  after  which  Dr.  Adams  proceeded 
with  the  further  exploration  of  the  cavern,  resulting  in  the  discovery  of  relics 
which  proved  that  that  part  of  the  surface  of  the  earth  which  now  constituted 
the  island  of  Malta  was  onoe  the  home  of  two  species  of  pigmy  elephant  and 
one  species  of  elephant  of  the  sixe  now  existing.  The  island  would  not  now 
yield  a  month  s  food  to  many  individuab  of  even  one  speeies  of  elephant ; 
therefore  it  must  at  (Hie  time  have  joined  to  the  opposite  coast  of 
Africa ;  and  in  this  opinion  the  authoni  of  the  paper  were  supported  by 
other  oonsidoations. — Tide  Hardniekes  Bepori  of  the  Proceedings  of  tiU 
BritiA  Association^  lS6d. 

A  fossU  spidery  which  was  found  in  a  piece  of  shale  fiion  the  ''coal 
measures**  of  Upper  Silesia* has  been  described  by  Professor  F.  Romer.  The 
specimen  is  beautifully  preserved,  and  shows  not  only  the  four  pairs  of  feet, 
with  all  their  segments  imd  the  twopalpL.  but  even  tkecomceous  integument 
of  the  body,  and  the  hairs  atUched  to  the  feet  The  interest  in  the  discovery 
of  this  fossil  lies  in  the  hci  that  hitherto  sptdexs  have  not  been  known  fiom  any 
rocks  oldtf  than  the  Jurassic,  and  that  now  their  existence  in  the  Paljeocoic 
rocks  is  satisfiictorily  proved.  From  the  resemblance  to  the  recent  genus 
Xycum*  and  its  occurrence  in  the  coal  measures,  the  new  species  has  received 
the  name  oi  Proioigeo^a  aMtkraeopkila, 

A  eetatoim  vertebra  which  had  been  discovered  in  the  valley  of  the  Don,  in 
Yorkshire^  was  exhibited  by  Mr.  Hardy,  at  the  meeting  of  the  Manchester 
Philosophical  Society,  held  on  the  2^^  of  Kovember.  The  bone  was  met 
with  in  excaxating,  at  a  depth  of  14  feet  below  the  surikce  of  the  grxxmd,  in 
a  bed  of  gravel  overlaid  by  the  aUuvium  of  the  Talley.  In  answer  to 
questions  put  by  MessiSw  Binney  and  HulL  Mr.  Hardy  describe  the  bone  as 
one  of  the  lumbar  vertebrae  of  a  species  of  whale,  pivl«bly  idemiod  in  genus 
with  the  Bafaeoa  of  the  present  seasw  The  bone  metJksuted  on  its  largest 
diameter  a  little  over  ten  inches,  in  thickness  seven  inches^  acd  in  cirvnm- 
Imnce  aboat  three  leet.  It  presented  every  ap|wanu^.v  of  haTing  Uin  in  the 
CHth  for  a  veiT  coBsidefable  length  of  time  :  bat  as  it  only  rv^*hed  Man- 
r  em  the  day  pcevioa»,  the  v:eol^x:ical  character  of  the  i^ravvl  m  whicii 
i  knnd  kid  not  been  ftioemiiMd. 
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A^tmi  of  leexn  for /At  n^  Lake-basins — On  tlus  interesting  atibject  we  Imvc 
msxiwed  an  im  portan t  repr in toJ  essay,  by  M  r.  Th  onus  Bel  t  Tl  le  author  believer 
fintily  in  the  action  of  glaciers  in  fonning  likke-biKins^  Siipptising,  he  says,  the 
eiisteiM^  of  a  depression  in  the  pathway  of  a  jjlaciLT  which  hsiii  reached  such 
t  depth  that  the  ice  sitnply  fills  it^  what  would  huppeii  i  At  the  bottom  and 
lides  of  the  hollow^  the  ice  would  l>e  slowly  melted  by  the  earth*«  heatj  increasing 
Tilh  the  depiii  of  the  basin,  Aa  the  ice  at  the  lower  end  of  the  ha.^in  melted, 
the  whole  mass  wonld  lie  pushetl  along  by  the  thmst  of  the  moving  glacier 
»bove  iu  Into  the  crevice  at  the  upper  end  wotild  p<Hir  the  water  coming  down 
the  bottom  of  the  glacier  from  above  the  basin,  which  would  ptms  nndemeath 
•nd  be  forced  out  at  the  lower  end,  carrying  w^ilh  it  the  iriiid  ppoduced  by  the 
fniahing  down  of  the  ice  as  it  melted  ut  the  bottom,  and  by  the  grinding 
ilotig  its  floor  as  it  melted  at  the  lower  end  of  the  bv^in.  The  water  coming 
frtma  aboTe  would  assist  in  melting  the  ice,  esijeeisilly  in  summer  ;  but  lU 
most  important  effect  would  be  the  scouring  out  of  the  bottom  of  the  baain, 
»» that  an  ever  clean  face  of  rock  would  be  presented  to  the  huge  natural 
tool  opetnting  itpon  it>  Such  an  action  wotdd,  in  some  measure,  resemble 
that  of  a  hollow  drill  which  haa  been  preimred  for  be* ring  holei*  in  rock  through 
irkirh  a  current  of  water  is  forced  to  carry  off  the  ground  Rtone.  Mr.  Belt 
iceomits  for  the  difference  in  depth  of  the  hike-lmsins  of  Bwitzerland  and 
Kota  Scotia  by  stating  tha£  in  one  e4iae  the  ice-chisel  operated  on  hard 
gnmite^  and  in  the  other  on  nohy  easily-worn  materials. — Vide  Tranafldi'o/f* 
p/tfce  Kota  Scotia  InMtitutt  of  Natural  SeintC^y  vol.  II. j  No.  3. 

New  Mrl^ikyt  <yfihe  Catmirt  Gmmicr, — MM*  Brittrt  and  Pornet  have  dis- 
ClOrered  that  this  deposit  is  to  be  found  at  Mons,  below  the  "  Lower  Lim- 
deniajXj"  which  is  the  lowest  of  the  BelgiaJi  tertiiiries  and  the  one  ijnmediately 
<rferlji»g  the  chnlk.  It  is  etpivalent,  accortling  to  Mr.  Prestwich,  to  the 
Thmirt  sands  of  th«?  London  baBim  The  charactere  of  this  new  bed  are  very 
iiaular  to  those  of  the  Calcaire  Grossier  proper  of  the  Oise,  and  to  its  Belgian 
e^uiyalcat^  the  **  Systime  Bnixellien"  of  Dumont.  The  fossils  which  it 
fiontaiiis  are  those  of  the  Calcaire  Grossierj  which,  moreover,  do  not  occnr  in 
the  intervening  Landenian  series  or  in  their  French  fepre?»entiitivea.  It  w*ould 
ft|ipear  then,  that  a  faima  had  existed  for  a  time,  disuppeared  in  the  inter- 
iQedi&te  beds,  and  then  reappeared*  A  similar  occuiTcnce  htisi  been  pointed 
out  by  M*  Barrande  in  Bohemia.  His  observations  go  to  prove  that  there 
ven*  during  the  Silurian  epxh  ditferent  contcmjxjnmeou.'?  faunas,  nmi  that 
mat  of  these  obtained  a  temporary  existence  in  a  locidity  where  the  ancient 
Uivm  afterwards  prevailed.  This  is  what  hL  Btirmnde  cidls  a  colony. — Vide 
Bull,  df  CAcad.  Rojfak  th  Btf^qm^  Nov.  4* 

Fo$irii  For€Mt  in  ^irrrtn.— Mr.  E.  A.  Wiinsch  haa  recortled  a  very  curious 
Eiji*coverTr  made  by  hlni  while  studying  the  carboniferous  strata  of  North- 
.fifttcm  Amtm  The  beds  of  cojij  claKo  to  the  coast  are  interstratified  with 
liyers  of  volcanic  a.sh,  and  passing  up  through  both  may  be  seen  the  tnmkif 
of  tre«s  :^**  Trunks  of  trees  18  to  24  inches  in  diameter  and  2  to  3  feet  in 
height^  standing  erect  upon  the  thin  seams  of  shale  and  coal  on  which  they 
grew^  and  covered  by  hiytirs  of  ash  two  or  three  feet  in  thickness,  are  found 
itgularly  dispersed  over  the  area.'*  The  ash  ovi*rlyiug  them,  in  which  they 
*Ti»enil>e<lded,  containi!  numerous  branchcii  from  4  inches  in  diameter  down 
uutest  dimenaion«^  some  of  the  impressions  displaying  an  almost 
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liBathery  foli&ge,  as  though  suddenlj  coTered  up  before  the  folUge  had  time 
to  decay  or  become  waters  worn.  The  larger  branches  remain  perfectly  roondy 
and  show  the  pith  in  an  admiiuble  state  of  preservation  ;  and  the  oeUolar 
tissue,  filled  up  with  mineral  matter,  is  plainly  visible  to  the  naked  eye. — 
Tide  (leolofficdl  Magaxine^  October. 

The  Foskl  PlarUi  of  Hungary, — Professor  Ung^  has  presented  to  the 
Academy  of  Sciences  c^  Vienna  a  Memoir  on  the  Fossil  Plants  of  Hungary 
and  Transylvania,  in  which  he  treats  specially  of.  those  found  by  M.  Stur  in 
the  Upper  Cretaceous  Deposits  of  D^va,  Transylvania.  All  the  specimens  are 
well  preserved,  so  that  they  can  be  recognized  with  certainty  as  belonging  to 
genera  allied  to  those  of  the  present  day  ;  a  fact  of  much  importance  in  the 
determination  of  the  Dicotyledonous  plants  of  the  Cretaceous  period. 

The  ''ParaUd  BoadtT  of  GUnroy,r-The  Rev.  R.  Boog  Watson  read  a  paper 
before  the  Geological  Society  (Nov.  8th),  in  which,  after  a  bri^  description 
of  these  peculiar  "  Roads,*'  he  gave  an  analysis  of  the  two  principal  theories 
that  have  been  started  to  accomit  for  their  formation  ;  namely,  the  ice-dam 
theoiy  and  the  marine  theory.  With  regard  to  the  first  theory,  Mr.  Boog 
W^atson  stated  his  opinion  that  although  it  has  some  strong  points,  especially 
in  respect  of  the  coincidence  between  the  levels  of  the  ''  Cols,**  at  the  glen- 
heads,  and  those  of  the  ''  Roads,"  yet,  on  the  other  hand,  it  is  weak,  inasmuch  aa 
the  cause  assigned  is  extremely  local  in  its  action,  while  the  phenomena  to  be 
explained  are  veiy  general  and  have  a  wide  range, — terraces  similar  to  those 
of  Glenroy  occurring  in  Scandinavia  and  elsewhere.  In  the  author's  opinion, 
also,  the  ice-dam  is  impossible,  and  would  be  inefficient  if  possible  ;  it 
would  not  be  ^nater-tight,  and  there  is  no  place  for  it  in  the  history  of  the 
Post-pliocene  changes  in  Scotlaud.  But  he  remarked  that  objections  like 
these  cannot  be  urged  against  the  marine  theory,  as  the  sea  has  been  on  the 
spot,  and  is  able  to  perform  the  work  required  of  it  At  the  same  time  the 
author  admitted  that  the  marine  theory  is  not  free  from  difficulties,  the 
ohief  being  the  perfection  and  horizontality  of  the  *^  Roads,"  and  their 
barrenness  in  marine  organisms  ;  and  he  concluded  by  suggesting  some 
-explanations  of  these  apparent  anomalies. 

A  cotHbHefible  mud  has  l)een  described  to  the  Asiatic  Society  of  Bengal 
by  Mt\jor  Risely.  It  exists  in  large  tracts,  especially  in  the  Pertab^ur 
district  in  Oudh,  where  there  is  a  swamp  of  it,  which  has  the  appearance  of 
ashes,  but  the  material  of  which  smoulders  like  wood.  When  dried,  Uie 
mud  blazes  freely.  It  has  l>oen  tried  by  a  locomotive  fireman,  and  found  to 
produce  very  nearly  as  much  steaiu  as  wimhI  does.  The  C-alcutta  chemists  call 
it  an  impure  i>eat,  resulting  fnmi  the  continuad  deposition  of  vegetable  matter 
at  the  liottom  of  a  marsh.  It  seems  remarkable  that  the  natives,  though 
w^  aware  of  its  properties,  make  no  use  of  it ;  their  reason  being  that  it 
owes  its  origin  to  *'  enormous  sacrifices  of  ghee  and  grain "  which  former 
races  burnt  ujKtn  the  spot  where  the  mar«h  now  stands. 

ikigin  of  thf.  i^U  ni^ich  roiujKtM  the  Earth, — Dr.  Sterry  Hunt  has  been 

contributing  to  the  American  journals  a  series  of  papers  on  the  constitution 

«f  natural  waters,  in  one  of  which  he  gives  the  following  theory  in  explana- 

**cia  of  the  origin  of  salts,  metallic  veins,  and  other  deposits.     Starting 

be  idea  that  at  the  commencement  of  the  earth  s  history,  the  various 

4  in  ignition  reacted  on  each  other,  he  observes  :  '*  The  quartz,  which 


BCIKNTIFIC   SITMITAUT* 


107 


li  ptmiiai  in  mdi  h  j^n^t  proportion  in  ninny  nyeks^  i^  otild  dec^iiipr>ae  the 
euboD^tes  an^  sulphates,  and,  aided  by  the  prt^enw  of  wttter,  the  ohlorida 
both  of  tlie  rockr  Btmta  and  of  the  sea  ;  wliile  the  organic  matters  and  tho 
cttrbon  would  be  burned  by  the  atmitfiphent;  oxygen.  From  th«B« 
I  would  result  a  fiiH^d  mihsg  of  siliitite^  of  alumina,  alkaUe^^  Ume, 
nugDesi%  iron^xjd,  &c. ;  while  all  the  G»rbon,  s^ulphur^  and  t^lorine,  in  the 
furm  of  acid  g»*es,  mixed  with  wttten^  ^op(>ur,  nitrogen,  and  »  probable 
eicftsa  of  oxy;jen,  would  form  un  exceedinflfly  don^e  attiiospbiTf.  When  tb<^ 
cnollng  penuitt-ed  condenf^'ilioUf  an  actd  ruin  would  full  u[>on  the  heated 
Airfiioe  of  the  e»rtlij  decora  poe^inj?  the  siliciiteSi  ami  jj:ivin|S^  riae  U)  chlorida 
Hid  iitlpbat^  of  the  yariona  basi^fti,  wlule  the  £»e|>iLmted  mhvn  might  take  the 
fotm  of  m^iitftlime  qu&rtSL  In  the  next  stage  of  the  process,  the  portiona  of 
tbfr  primiti%'e  cnitt  nut  cohered  by  the  oeeiwj  would  rnidei]^  a  di*oom position 
under  the  uittnence  of  hot  uiomt  atmosphere  diar^ied  with  carbonic  acid,  antl 
thi»frl^}itithic  silicates  become  converted  into  clay,  with  declaration  of  the  alkalL 
T^iia,  iilMsoibing  carbonic  add  from  the  utinospbere,  would  find  its  way  to 
thfi  ^cn^  wht^re^  having  firsst  prt^oipitated  fmm  its  liighly-be?ited  watem  varioim 
mrtallic  huses  tlieit  hold  In  itahitioUf  it  would  detromjnuse  tbi^  elibirid  of 
Qildum,  giving  rise  to  cblorid  of  MKlium  on  the  one  hand^  and  to  crirbonato 
of  lime  on  th<?  olhcr.  In  this  way  w«!  obtain  a  notion  of  the  pme^iies  hy 
irhtch  ^in  a  primitive  fusefl  mass  m&y  be  ^rpneratod  the  f^ilii^eou^,  (mlcarefio^, 
md  iii^IiLCoi^tia  rookii  which  make  up  the  greater  part  of  the  eartb^s  crust ; 
attd  we  aluo  ixuderatmnd  the  sotirce  of  the  salts  of  tlie  ocean. — Yide  Canadian 
Kahtraitst^  vol,  IT.  note  4. 

Tki  frtfof  Mai-hlf  of  (*07iFirffi^rf 4^. ^Professor  Hiti^nefiSf  of  Queen'^s  C'ldle;??! 
Cotic,  communicated  his  obaervations  on  these  rocka  to  the  Brili?*b 
AMoeiiiion^  at  it«  la^t  meeting.  A  ^ries  of  t^ections  and  mnps,  which  be 
diiplinredf  proved  that  tlie  gf^en  nmrblee  of  Conneiuura  are  a  local  and 
pMttljftr  d»vdopmcnt  of  lij^ht-grBv  HiibcryHtalLine  limestone,  which  lies  on  the 
fioitit  side  of  thj?  gueifis  rocka  of  the  south  of  the  Bena  of  Oonneitiara,  Thia 
llamfUttte  dips  conformably  under  these  gntu»*ic  rocks*  It  h  supcrpoaed  con* 
fmmMj  Oil  ijuart^rickjsj  and  these  t|tiart/-rtK:"kj3,witb  their8Uperpo«*e<l  deywsits, 
mi  tlirorirn  into  numerona  Dont^irtionii  in  the  Conneniara  country.  WTiere  thej 
n  taost  curtailed,  the  hmesrtonefi  have  o|>ened  out  in  their  luiea  of  lamination, 
«tid  lutatiitfM*op«*niu;^  tbtrseq:*ntinous  niatl*^,  to  which  the  preen  nmrble  owes 
lli  ouJofir^  hiii  been  iutn>duced.  The  n»et«uiuqjliic  Btrata  in  the  Connemara 
coimtiy  pppertain  to  the  Lower  Siiurians*  They  are  the  equivalents  of  the 
Qltafti  ittde^,  Tapper  Limestone*  and  Upper  Guei^^i  of  thf  Higbhinds  of  Boot* 
kml,  described  by  Sir  R.  L  March i»on.  It  has  bean  stated  that  Ei^totm 
(ana4tn»  ocmir^  atnong  the  gn^en  marbles  of  Ctmneniani.  The  stmcture 
«kicb  tmm  j^ven  rise  to  thia  opinion  b  purely  uiinenil.  txiid  hat  reeiUted  from 
the  depwdtion  of  Serpentine  upau  Tremolite  and  aalit^stifurm  mriiemls. 

7^  Lomer  Lw  of  S^mnfuL  — In  a  pji|>er  rejid  before  the  Geological 
iy  (Dec.  6tb),  the  Rev*  P*  B.  Brtjdie  descnbe*l  a  section  recently 
I  at  Milti^n  Lane^  one  mile  and  a  half  north  of  WclK  which  exlitbited 
I  Lituftd^eda  pftfesif>g  into  and  ovmlyinj^  the  White  Lias  and  ^VM'iifrt*<!wi^ 
■vf/t  jEone.  The  author  de^criWl  th©  N'Ctii^n  (which  wius  txin^triioted  l>y  Mr. 
J,  Parker  and  himself)  in  detail,  imd  showet]  that  the  Lima  series  attained 
hc;«  a  ikiokti^B  of  10  feet  4  inches^  and  Uic  Rho^tic  bads,  utokidlng  the  g^^ 
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marls,  of  18  feet  6  inches  ;  he  was  not  able  to  discover  any  trace  of  Am- 
ntanUes  planorbu,  nor  of  any  of  the  peculiar  limestones  indicating  the 
"  Inset-t**  and  "  Saurian  "  zones.  He  found  one  fragment  of  bone-bed  lying 
loose  at  the  end  of  the  Lane,  and  containing  characteristic  fish-remains  ;  but 
though  he  searched  carefully,  he  could  not  find  in  situ  the  bed  from  which 
it  had  been  detached.— Vide  The  lUader,  December. 


MEDICAL  SCIENCK 


TJie  Congdationof  Aninuds, — It  is  generally  supposed  that  certain  animals 
cannot  bo  frozen  without  the  production  of  fktal  results,  and  that  others  can 
tolerate  any  degree  of  congelation.  Both  these  views  have  been  shown  to  be 
incorrect  in  a  paper  read  before  the  French  Academy,  by  M.  Pouchet.  The 
writer  arrives  at  the  following  conclusions : — (1.)  The  first  effect  produced  by 
the  application  of  cold  is  contraction  of  the  capillary  blood-vessels.  This  may 
bo  observed  with  the  microscope.  The  vessels  become  so  reduced  in  calibre 
that  the  blood-globules  are  unable  to  enter  them.  (2.)  The  second  effect  is 
the  alterHtion  in  fonn  and  stnicture  of  the  blood-globules  themselves.  These 
alterations  are  of  three  kinds ;  (a)  the  nucleus  bursts  from  the  surrounding 
enveloiM) ;  (h)  the  nucleus  undergoes  alteration  of  form ;  (c)  the  borders  of 
the  gK>bule  become  crenated,  and  assume  a  deeper  colour  than  usual  (3.) 
When  an  animal  is  completely  frozen,  and  when,  consequently,  its  blood- 
globiiloH  have  become  disorganized,  it  is  dead — nothing  can  then  reanimate 
iX^  (t.)  When  the  congelation  is  partial,  those  oigans  which  have  been  com- 
pletely frozen  Innxune  gangrenous  and  are  destroyed.  (5.)  If  the  partial 
ci>ngelAtion  takes  phux^  to  a  very  slight  extent,  there  are  not  many  altered 
globultHi  Heut  into  the  gt^nend  cinnilation  ;  and  hence  life  is  not  compromised, 
^tk^  If,  on  the  iHrntnury,  it  is  extensiw,  the  quantity  of  altered  globules  is  so 
gfMit^  tlMt  the  animal  |)erish<«.  \^.)  On  this  account  an  animal  which  is 
partially  iWuten  may  livi>  a  long  time  if  the  congelation  is  maintained,  the 
Altf^ml  globules  not  entering  into  the  general  circulation  ;  but,  on  the  con- 
trary*, it  die«  if  heat  W  suddenly  a|^Uied«  owing  to  the  blood  becoming 
chargtHl  with  altevxHl  glolmlea.  vS.^  In  all  cases  of  fatal  congelation  the 
aniuuU  die*  (Wmu  dtH\^u|H>eati\m  or  alteration  of  the  blood-globules,  and  not 
iW^u  »tu|H^tWotion  ^)t  the  «ert\HW  tty»t<4iu 

Tht  IVrW<tfmi<rMl  %\f  Mn^'mh^r  Fihrt.^ln  the  Proceedings  of  the  Royal 
8%viet^\\  a  ^viper  a|>|K«ai^  wntAining  !H^»me  new  rievs.  It  is  written  by  Dr. 
\N*il*m  V\\\,  1^  Vniwisit^k'  i\4K^  ami  is  intemM  le»  or  more  as  an  aigu- 
nwu  in  fa\>mr  «\f  the  cell  tlws^  :  Wt  it  will  be  sw©  by  tkow  who  understand 
the  vie>fcT»  *\f  Huxley  ami  nHvlem  writei^  thai  it  is  really  an  advocacy  of  the 
|%.rij>U«r  vw^w,  A<\^v^ling  to  l>r.  Fox  *  %>h!ienr«t)on«.  the  eariiest  form  in 
^fchh^  mx^niUr  tissxie  a|^^^Mr«  in  the  t*«l|x>K  is  an  ot^U  K^dy  coontaining 
a  «fw  nxH^e^  a»«l  |wktsl  c^>m^>  >hiili  p^Ktttur  granules.  From  the  well- 
tletiiM^i  v^uUne  oTtlii*  Ks^y  ihe^hTtnrr  »  ai$|\>!iei(  to  re^jani  it  as  a  cell  though 
W  W«  no<  Kn«  eiMbM  K^  i>^>)at^  asxj  linutii^  raembnne  or  cell-walL 
1W»e  K^iiw  iiic^M»e  i«  W^^h  >fcith  .w  >ft^iK>^  wnhiiaic»tk«n  of  their  nuclei, 
iBiialWr  a  $^>«t  fm,\i  a  |sM(t^>et  ^>«^  tlw^it  «<iwt«re  kw»«<  in  gt«it  paxt,  its. 
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(>fpuent»  and  exhibits  a  atrmtion  which  li  fioraetiniea  trnxia verse,  sometimes 
Ir>Q^tiidiiuiJ,  and  occaaioimllj  hotk ;  but  at  this  period  iben?  U  no  dktinct 
llneof  demaftcatifm  belweea  the  stmted  &nd  notixstrinted  portion  of  th&  cell- 
cimtait^  showing  that  the  chan^  Uikm  place  within  the  contents  of  the  cell 
flit  Ejtmjti  lif  Mtai.^BtkTou  Liebij^,  who  has  faruurt**!  \m  with  some  adini^ 
libk  nuuples  of  thU  excellent  prepEimtion,  bos  ahso  forwarded  to  us  a  letter 
ill  vhidi  he  veiy  clearly  exphiina  what  i^i  the  exnct  uutritive  value  of  the 
fdrmetum  tarfti*:—**  The  meat/^  says  the  Buron^  **  a»  it  comes  from  the  butchert 
omlaiii^  two  difTerent  series  of  componmL*.  The  first  eonttiHt^  of  tlie  t4i>^'iilled 
aihiimianiia  princ^ipla*  albijtijen,  fibrin),  and  of  glue-form in;^  membrane.  Of 
tiese,  fibrin  mid  albumeii  have  a  high  nutritive  power*  although  not  if  taken 
hf  themselvea.  The  eeeond  aerwi  eoi^ists  of  ciyitaUhGuble  subf^tauccii,  vix., 
eiwtm,  cp^tintn*  ftjtrcin,  which  are  exeluaivelj  to  be  found  in  meat ;  further, 
rf  iia&-cryiitallizable  organic  principle?i  and  salts  (phosphate  und  chloride  of 
potaM»itjni>,  which  arc  not  to  lie  fi>und  elsewhere.  All  of  the&e  togetlier  are 
allwi  tilt?  rjttnictives  of  nieBt,  To  the  second  seri^  nf  .subs^tancei  beef-tea 
0V£9  its  flavour  mid  i^fticacy,  the  same  being  the  case  witli  the  rjctractuju- 
mmis^  which  is,  iii  fjict,  luithirij^'  but  solid  heef-tea^lhat  i^,  b^f-tea  from 
which  the  water  ha-n  been  evuporated.  Besides  the  substances  already  men- 
tioned^ uicai  contains,  as  a  non-esHential  eonstitnent,  a  var^'^ing  amount  of 
filt,  !Now  neither  fibrin  nor  iLlbuinen  h  to  be  found  in  the  EuttraehtTjt  tnmu 
vhlch  b^LTs  Ttiy  name,  and  gelatine  (glue)  and  fat  are  pu^TOsely  excluded 
fioni  it.  In  the  preparation  of  the  extract  the  Hlbmutnoua  principles  are  left 
in  the  residue*  Thm  residue,  by  the  sepuRitiou  of  all  soluble  principles, 
irhlch  are  taken  up  in  the  extract,  loses  itii  nutritive  power,  and  cnmiot  be  , 
^^^H^»  fifHcfr  of  triuh-  in  any  [xi  la  tabic  fonu.  Were  it  possible  to  fumsh 
^^JMpi'leet  at  a  reBSrm:tble  price  wiih  a  prepimiticm  of  meat  containing  both  ' 
P  the  albuiiiinouft  and  extractive  principles,  auch  a  prepamtion  would  have  to 
I  be  preferred  to  the  e^tmctum  camis,  for  it  would  contain  all  the  nutritive 
oamtttuents  of  the  lucat.  But  there  h,  I  think,  no  prow|Mfct  of  this  being 
tfttlbed*"  Theae  rcmarka  show  very  clearly  the  actual  Vidue  of  the  extract. 
It  ifi»  in  &ct,  concentnited  beef-tea ;  but  it  m  neither  the  etjuivideiit  of  flesh 
oa  the  cme  hand,  nor  an  ii]H>erfect]y  nutritive  sulisttmee  on  the  other.  It  b 
arrer  thelcss  amost  valuable  prepamtion,  and  now  com  man  ds*  an  rxtensiv© 
ide  in  the^e  counttici*  and  abroail ;  and  it  i^,  furthenuore,  the  only  valuable 
iitnn  in  which  the  carca^^ejj  of  South  American  cattle  ilieretofore  thmwn  away 
ft*  falueleis'ij  can  be  utili/*ed» 

Eiup^nftinij  Aniifud  Tu  ««f^-— In  one  of  our  uumbers  we  recorded 
tdiii«  of  M.  B**it*i*  experiment'*  in  this  directiou  *  but  one  whi<.'b  he  has 
iwmtly  reported  iii  of  sslLll  greater  intere^ft  than  any  he  has  yet  made  known. 
ft  b  briefly  its  follows  ; — The  tail  of  a  full^j^wn  rat  wa«  separated  from  the 
htjdy,  and  having  been  pkced  in  a  gla^  tube,  waA  maiuUiiued  at  a  teaniera* 
tare  of  frum  7^  to  8"  Centigrade  for  a  period  of  sevcuty-two  hourH.  It  M^as 
then  stripped  of  the  raerabrane  covering  ita  base^  and  waa  inserted  beneath 
Uui  skill  of  another  fuil-grown  rat.  Strange  to  .say,  it  took  root,  and  grew  as  i 
perfectly  from  the  liack  of  the  second  rat  m  if  it  had  been  connected  with 
it»  trae  proprietor.  To  prove  that  it  was  nouriitlied  in  the  proper  manner, 
i\L  Bert  killeil  the  second  rat  three  months  aft+i'r  the  opemtion,  and  injected 
ooloui^  fluid  into  it»  aorUi-     Upon  then  examining  the  engrafted  tail,  he 
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ftmiiil  that  Ute  coU>ure<l  rmittt^r  hnd  penetratt^d  into  the  ninrrow  af  th^ 
Yertehral  boue^,  tluits  showing  thut  n.  connection  had  tiiken  pkce  between  th« 
nn  willing  host  and  fche  tissues  of  hi^  stmuge  guest.  1 

/)i^A  of  If  err  Bi'mrtlc, — We  regret  to  otinounce  the  death  of  Eemak^  ofl 
Berlin,  so  famous  for  hh  researchasi  in  the  biatolo<^  of  nen^e- tissues.  Hj|| 
wm  one  of  the  greatest  ftnatomists  in  Europet  and  previous  U)  his  death  h*d 
giTen  much  attention  to  the  curat Lve  powers  of  electricity.  He  died  at 
Kwainj^n,  of  carbuncle. 

Extract  of  Cod4ivf,r  011. — In  n.  pap^r  in  th^  PhurmacevtHeal  Jo-itTncd  for 
Beceuiberi  Dr.  Attiield  remarks  the  fact  that  some  of  the  prepumliotis  sdd 
in  this  country  tire  the  gro«»est  impostures.  In  this  article  the  writer  defcails 
the  resnltfi  of  hii»  amdyms  of  ti  production  ^old  ai  *^8ftoc1iaride  of  cod-Uver  oHf* 
and  makes  sonic  Btartliug  anDouncements.  He  hm  fotmd  that  this  prepiuu- 
tion  contmiifi  not  tJae  faintest  trace  of  the  elements  of  cod4iver  oiU  This  i» 
what  Dr,  Atttield  writ^ea  of  it ; — ^*  It  is  nothing  but  |K3wdered  niilk-sugar. 
A  consitlembie  <piaiitity  of  tliLs  su^^  is  now  extrajcted  fj'oui  milk,  chieHy  fi>r 
uae  in  the  mtmufucture  of  homieopathic  globules  nud  certain  vtirieties 
infknti*  food*  It  m.ti  therefore  be  had  Tidily  und  che*iplj.  A  quanfcil 
costing  a  few  pence  m  placed  in  a  box  hibelledf  ko  as  to  induce  the  public  Id 
belieYe  that  it  is  cod-Jiver  oil  in  a  concentrated,  conrenieiit,  and  palatable 
form,  imd  forthwith  sold  for  five  shillingii."  It  in  only  fair  to  add  ilmt  the 
dfwjhs  of  Measrv^  Bsirr  &  Co,  arc  genuine  prqiarations,  in  which  the 
tnie  watery  extmct  of  the  eod^s  liyer  is  presented  in  the  form  of  a  suga]?- 
c<HitM  pilL 

TlitA  tmtimiy  of  iht  Eye.—M,  Dousmain  difiers  as  to  the  results  of  his  o1 
^fttioBB^  from  most  anatomists.   He  considers  that  the  capsule  of  the  crysl 
lans  presents  the  same  thickness  thToughout.   Tbo  su-^^winsory  ligtimcnt  of 
len  hm,  mccordlrig  tohin^  ^^  existence,  thut  which  Inia  been  mbtaken  for  ft 
ligiiment  beinj^  simply  the  union  of  the  common  envelope  with  the  sac  of  the 
hyaloid  membrane.     The  zonule  of  Zinn  he  de>'^cribea  as  being  composed  of 
four  ilistinct  lay  era,  and  he  denies  the  existence  of  the  posterior  chamber,  tm\ 
the  canal  of  Petit 

FereJihrUk  of  Iro^i  a  8pe£.ifi€  for  Cattcer. — M.  Bitot  recommends 
perchloride  as  a  sovereign  remedy  for  cancerous  growtJis,  and  he  compares  its 
action  t^  that  of  icMline  in  scrofula. 

Mow  to  (kt£6t  tfi£  AdutUraiion  of  Essential.  Oils. — Mr.  Sugden  Eirans 
describes  a  nio«t  ingenious  method  far  effecting  thia  purpose.  It  is  simply  a& 
application  of  the  pohtrJBcope,  and  dej>ends  upon  the  fact  Uiat,  in  ejtaminiug 
an  essentia]  oil,  the  *^  aaaljHer'*  of  the  polariscope  must  be  tamed  round  in 
order  to  procure  the  brightest  pby  of  colours.  This  instrument  is  simply  a 
modified  pohiriscope,  the  eye-piece  of  which  h  set  in  a  circular  disc  of  brass, 
whose  circumference  m  divided  int<J  3©)  degrees.  The  prisma  are  so  arranged 
that  an  index-needle  in  the  eyepiece  points  to  zero  when  a  my  of  light 
transmitted  through  the  apparatusj  is  at  its  maximum  intensity.  When  the 
light  is  sent  through  a  pure  oU,  the  ray  of  greatest  intensity  is  indicated  by 
the  number  to  which  the  needle  poinU.  When  it  pasaej*  through  an  impure 
specinacTi,  the  production  of  tlie  brightost  ray  will  be  efiect^l  by  turning  the 
indeic  to  a  ditierent  number^  and  thus  the  impurity,  and  possibly  its  degree, 
may  be  estiroated— Vide  Fharmaemiiml  J<nLrnaI,  October. 
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Ikm  l0d%m  Ttmain  Un^tervd  in.  Um  Syiitm  f — SigiiOT  Bellini  replies  to 
ikb  qnwlioa  in  the  ne^tire,  and  hb  numerotis  experimetita  appear  to  beiir 
ool  laa  wiiiWiioil»)  which  he  thns  summarizes:—!.  When  iodine  b  mtrc^^ 
diieed  in  s  |>c»i«Qi]oiis  douu  into  the  Bt-omatb  of  he  miitiml^  it  b  neither 
ileooftipoBed  nor  absorbed  entirely  in  the  digest  ive  cannL  2.  Iciduie  in  m, 
put  absorbed  as  a  simple  b<?d}* ;  either  dissolved  or  reduce*!  to  vapour  by 
ihe  aniuxal  heiit  Ifc  ihiis  piuisca  into  the  circubtior).  3.  Before  it  ha» 
litTitikd  throtigh  the  wiilla  of  the  eaplljliirie.^^  it  m  decomiiosed  by  i^orne 
isitimida  of  the  blood,  which^  by  reaison  of  the  rapidity  of  the  circulation*  are 
mi«wed  ince^tnntly,  4  Frr/ui  this  decomposition  there  result  the  iodic  and 
bfdiiodic  acids,  and  the  ntbiline  jixiiite^and  ioduret^,  whidi,  ui  proportion  as 
they  ana  fonncd,  are  drawn  away  by  the  circuluting  current*  and  diatributed 
nf*r  the  body.  5.  The  iodk  acid  ccrmbining  with  the  free  alkaline  bases,  or 
*ilh  the  carbonates,  prevents  the  preaenee  of  freo  iodine,  0.  The  hyilriodtc 
Kid,  in  the  presence  of  allEaliiia  haaea,  appears  to  be  converted  quickly  into 
Ml  ilkalin^  todun^t.  7.  In  these  seveml  reactions,  the  hhxH!,  lymph,  tissues, 
Mptis,  and  secretions  his©  less  Or  more  thf  ir  alkalinity,  althovigh  the  acid 
eoei  lose  tbeir  acidity* — Vide  L^mcd  Etcord  of  tht  Protptu  of  Mediml  Sdenet^ 

The  Sphyf/fnograph  m  Comparniivt  PA^j^tiolojy.— The  »phyj]rniograph,  an 
initmincnt  for  recording  gmphieiLJly  the  several  movements  of  the  heart  and 
Ikitr  relatxon  to  each  other,  hoa  been  eniplo3'ed  in  a  new  field  by  M.  ^larey* 
Hie  Freoeh  mtvant^  in  a  memoir  quite  recently  published,  describes  the  reauha 
af  hitf  application  of  the  Rphy)»inogmph  t<i  the  hearts  of  dogs,  a\t^,  tortoise* , 
fio^^  birds,  tish,  &c,  M.  Marey^'a  essay  Is  lUuMtrated  by  a  number  of  charts 
— fiM«mOeaof  those  drawn  by  the  instrument^— which  alio w,w hat  a  eloat^ 
idajdoitkhip  there  la  between  the  movements  of  diastole  iind  Hyritole  of  all 
fflimaliL— Yide  ihuL 

Fre^itut  af  Coj^per  in  Animal  Bodies.^DT.  Ulex,  who  hua  been  ana- 
Ijiiiig  the  bodies  of  sevenil  animals,  has  published  some  curious  statementa 
upon  the  abovi*  subject.  Sevend  of  the  cumivoni  in  the  HanibutTg  Zooio^cal 
Gaideita  having  died  after  feeding  upon  the  same  horse,  they  were  supposed 
to  have  Iteen  poisoned  by  its  tle^h.  StTychnine,  phosphoraSj  and  arsenic 
■  searched  for  in  vain  ;  but  in  all  the  anijnaJa  small  quantities  of  copper 
i  found.  This  was  the  ctise  also  with  the  horse  which  had  funmhed  them 
vilJb  food^  and  it  wa^  concluded  thjit  thia  metal  had  induced  the  poisoning, 
ITpdn  examining  the  flesh  of  another  fresWy-daughteretl  and  healthy 
hoxt^  however,  copper  was  ako  fotind  in  it ;  and  a  chemical  investigatbn 
vn  forth  with  set  on  foot,  and  this  metaJ  was  found  in  the  maminalia  from 
mill  dcnrnwardS}  birds,  ainphibia,  cruf^tacea,  irm(tct%  &e.,  to  the  lowest 
I  of  the  animal  kingdom— in  fact,  wherever  it  waa  sought  for,  in  the 
different  animaL*,  coming?  from  the  most  different  countriea.  The 
«ye-«prea^i  existence  of  this  copper  in  tlie  vegetable  kingdom ,  m  well  as  in 
im^fimter,  has  been  denionstnited  by  various  chemi^ti*.  It  may  be  even 
dfteeted  in  miriute  quantities  in  an  article  usuidly  regarded  as  of  great 
^pamad  purity— the  Swedish  filte ring-paper,  and  in  wood  charcoal.  Both 
Vae  lab&tances  were  eniployed  m  the  above-mentioned  reaeardieft,  but  in  too 
train  quantities  to  furnish  any  of  the  copper  discovered.  The  fact  of  the 
Ttmarkable  diffusion  of  copper  throughout  the  three  kingdoms  of  nature  is  at 
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all  events  well  deserving  greater  attention  on  the  part  of  the  physiologist  and 
medical  jurist — Allge,  Wien.  Zeit.,  34. 

The  Accommodative  Power  of  Eye, — As  recent  continental  inquiries  have 
shown  how  utterly  impossible  it  is  for  the  ciliary  muscle  or  processes  to  have 
any  action  on  the  crystalline  lens,  the  following  interesting  case  shows  how 
much  the  phenomena  of  accommodation  may  depend  upon  the  cornea  or 
iris,  or  both.  The  case  is  given  in  a  paper  by  Dr.  Mackenzie,  and  is  as 
follows  : — "  As  illustrating  the  power  of  distinct  vision,  sometimes  possessed 
by  those  who  have  lost  the  ciystalline,  I  may  notice  the  instance  of  a  gen- 
tleman, mentioned  to  me  by  Professor  Allen  Thomson.  This  gentleman  had 
cataract  in  both  eyes  at  rather  an  early  period  of  life.  He  regained  the  use 
of  one  of  them  some  twenty  or  twenty-five  years  ago,  by  extraction,  under  the 
care  of  the  late  Mr.  Alexander.  Employing  a  convex  lens  of  about  four  inches 
focal  length,  he  possesses  an  acuteness  of  vision  wonderful,  not  merely  for  a 
person  in  his  circumstances,  but  for  any  one.  Always  employing  (as  far  as 
Professor  Thomson  recollects)  the  same  lens,  he  enjoys  as  complete  a  power 
as  most  persons  of  seeing  with  clearness  and  precision  near  or  distant 
objects.  To  show  how  minute  his  vision  was,  he  ^Tote  a  long  passage  of  a 
letter  in  so  small  a  character  that  Professor  T.  found  it  necessary  to  use 
a  strong  magnifier  to  enable  him  to  read  what  had  been  written.  Professor 
T.  had  frequently  seen  this  gentleman  read  alternately  the  smallest  type  of 
a  printed  book  at  a  near  distance,  and  the  larger  type  of  the  title-page 
across  a  room,  as  well  as  the  words  of  a  sign-board  or  the  names  over 
shops,  across  a  wide  street  He  could  have  no  doubt  whatever  that  his 
vision  at  these  variotis  distances  was  just  as  well  defined  and  pre4dse  as  that  of 
persons  possessing  the  ordinary  powers  of  a/xomnwdaXionP — WidiQ  Ophthalmic 
Review,  No.  VII.,  p.  227. 


MECHANICAL  SCIENCE. 

Amumr-plated  Vessels, — The  Minotaur  has  now  been  added  to  our  iron- 
clad navy,  having  been  launched  at  the  end  of  last  year,  and  tested  during 
September  of  the  present  year.  This  frigate  differs  from  the  Warrior — 1st, 
in  canying  the  armour-plates  round  the  bows  and  stem,  as  well  as  on  the 
broadside  ;  2nd,  in  having  the  armour-plating  on  the  broadside  5^  inches 
thick  on  9  inches  of  teak  backing,  instead  of  4|  inches  thick  on  18  inches 
of  backing.  With  full  boiler  power  her  mean  speed  was  14778  knots,  with 
57i  revolutions  of  the  engines,  the  boilers  working  at  25^  lbs.  pressure. 
With  half-boiler  power  her  mean  speed  was  12*406  knots ;  revolutions  of 
engines,  48  ;  and  pressure  of  steam,  20  lbs.  These  trials  were  at  the  light 
draught  of  water,  23  feet  forward  and  24  feet  aft.  Compared  with  the 
Warrior's  speed  at  deep  draught  of  14*356  knots,  the  speed  of  the  Minotaur 
is  so  little  in  excess  that  she  will  probably  prove  the  slower  frigate  of  the 
two.  The  Bellerophon  on  her  trial  trip  has  fallen  further  short  of  the 
Warrior  standard,  making  only  13|  knots,  instead  of  the  15  knots  expected, 
the  engines  developing  only  5,000  h.  p.  indicated,  instead  of  6,000  estimated 
by  the  makers  of  her  machinery.    In  these  trials  there  was  found  to  exist  a 
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¥pry  reiunrkjible  amount  of  negative  slip  of  the  screw,  tlie  velocity  due  to 
the  pitcii  of  the  screw  being  only  12  knoU.  The  screw  propeller  tiaedin 
llnae  trial*  was  j»  novel  modlftcntion  of  the  Mimgin  screw^  having  no  less 
than  m0it  blades,  in  four  p^iim.  It  is  pmUahle  thAt  when  thin  propeller  Is 
fepUced  hy  on©  more  in  aceordance  with  ortliuaiy  practice,  the  discrepaneiea 
between  the  eatinmted  and  itctual  speed  will  partly  disAppesr,  and  the  per- 
foniiAnoe  of  the  vessel  will  correspondingly  improve, 

Brit%Hit  Auodation  for  tka  Adv(inrcmr.nt  a/ iSewTir*,— Amongst  the  more 
^teresting  papers  read  before  the  mechanical  section  tyf  the  Association  at 
I,  we  nmy  refer  to  the  history  of  the  development  of  the  BeHsemer 
by  Mr*  Henry  Bc*^mer  :  »  l>ap**r  on  flmin-cable-testtng  jnachineiy, 
by  Sir  Will  km  Armstrong  ;  Mr,  Lcvick's  psiper  on  coal- cutting  machinery  ; 
Mr.  Gowper's  desicription  of  the  lock-saw -gin  for  cleaning  cotton  ;  and  Mr, 
Robinflon's  account  of  the  Giffard  injector.  In  reference  to  this  last,  the 
most  novel  iacts  were,  that  the  $team-jet  pump  had  been  applied  in  combinu- 
tion  with  the  injector  in  cases  where  the  level  of  the  supply- wateif  wa^i  much 
below  that  of  the  injector  itself,  Hie  water  having  been  raised  by  suction,  in 
jjome  cases  to  a  height  uf  16  feet  by  thi^  means  ;  and  that  a  simple  form  of 
injector  hiid  l>ecn  applied  to  rAisiui^  water  in  miiiest.  In  one  remarkable 
\^  with  iteam  pre^ure  of  45  lbs.  per  aquare  inch,  corresponding  to  a  column 
of  water  of  only  KM  feet,  the  water  was  acttially  raised  to  a  height  of  261  feet 
fettie^ 

MoMMTf  for  FudflUn^  Irmi. — The  increasing  difflctdtiet  caiuied  by  the 
diapiites  between  nutsteiw  and  men  in  Staffordshire  are  causing  attention  to 
he  redirected  to  the  possibility  of  puddling  iron  by  machinery,  and  more 
thiin  one  system  of  machine  puddling  h  undergoing;  thorough  trial  and  in 
vmig^HJon,  At  the  Dowkis  works,  Mr.  Wtilk.>r's  plans  are  being  tried 
irilh  encourai^ing  resultii,  the  molten  meUiI  l>eing  brought  into  contact  with 
the  ianie  by  the  rotation  and  oscillation  of  the  vessel  containing  it,  the 
pfoceta  being  completed  by  the  ordinary  band  labour.  Mr.  Bennett,  of  the 
Wombridge  Works,  Salop,  ha^  introduced  another  system,  in  which  the 
<9itdinary  rabble,  or  rake,  is  worked  at  tlie  rate  of  fiO  strokes  per  minute, 
mef^aninm  outside  the  furnace.  With  sinijle  furnaces  and  charges  fif  6  cwt., 
fie  consumption  of  coal  is  28  cwt.  per  ton  of  pudiHe  bar  made.  With 
tlooble  fumnees  and  10  cwt.  charge  the  cotisuuiption  of  coal  is  only  17  cwt.. 
Wing  a  reduction  of  39  per  cent  M.  Gaudray  h^us  described  to  the  Insti- 
tute of  Ciril  Engineers  <jf  France,  a  aunikr  system  in  use  at  Bt,  Dizier. 
The  mbble  receives  from  niacbinety  attached  to  the  brickwork  of  the  furnace 
a  rectilinear  motion  transverse  to  the  furoace,  and  at  the  iwmie  time  a  rfower 
tmvelling  motion  lengthways  of  the  ftimacej  by  which  it  is  brought  Bucces- 
lively  over  every  part  of  the  fiunace  floor*  The  saving  in  fuel  is  shown  by 
the  following  figures  \— 


Before  the  machine  was  applied 

With  the  machine 

Machine  thro^Ti  out  of  action 


15'21  cwt.  coal  per  ton  pig  Iron. 
1179        „  »     "       » 

13'43         ,,  „  „ 


The  bftlUng  up  of  the  irun  is  etlbcted  by  hand  labour  in  the  ordiuaiy  way* 

Eoitiiorif  Enffini".  —  An  cstreniely  interesting  and  ingenious  fonu  of  rotary 
rteam  engine  was    exhibited  by  Mr.  R.  W.  Thomson,  C.E.,  at  the  meeting 
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of  the  Britizih  AiSsociatLon  at  Birmij^ghain.  AccordiDjs;  to  Mr.  Thomson^s 
statement,  in  all  previooA  rotary  eiigines  a  steam  stop  or  abutment  is  necessarVf 
and  in  this  lies  the  fatal  objection  to  their  employment  The  steam  stop 
must  get  out  of  the  way  of  the  revolving  piston  at  each  rotation,  and  from 
its  necessarily  rapid  motion,  imposes  mechanical  difiKculties  of  the  most  in- 
superable character.  In  Mr.  Thomson's  engine  these  are  avoided,  by  dispensing 
urith  the  abutment  altogether  :  two  pistons  are  used,  which  have  an  alternately 
accelerated  and  retarded  motion,  concentrically  with  the  cylinder,  and  the 
retarded  piston  acts,  for  the  time  being,  as  the  abutment  to  the  accelerated 
piston.  The  engine  has  no  valves,  nor  eccentric  gear  of  any  kind  ;  it  possesses 
peculiar  fSEu:ilities  for  reversing,  and  it  may  be  worked  at  a  fixed  rate  of  ex- 
pansion as  easily  as  with  full  steam.  Its  cost  will  not  exceed  half  that  of  an 
ordinaiy  en^e.  Gas  exhausters,  on  the  same  principle,  have  been  con- 
tracted and  used  with  success. 

The  Rauqnarol  Self-regulating  Diving  Apparatus. — A  description  has  ap- 
peared in  the  Engineer  of  October  27,  of  the  extremely  ingenious  diving  appa- 
ratus of  M.  Rouquarol,  which  has  been  adopted  in  the  French  navy,  and  was 
exhibited  to  members  of  the  English  Admiralty  during  the  international 
<K>urtesies  at  Cherbourg.  This  apparatus  renders  the  quantity  and  pressure 
of  the  air  supplied  to  the  diver  quite  independent  of  the  pressure  and  quantity 
supplied  by  the  pumps,  being,  in  fact,  regulated  by  the  lungs  of  the  diver 
himself ;  and  in  one  form  of  the  apparatus  he  is  independent  of  the  pumps 
M  altogether,  carrying  a  reservoir  of  air  on 
his  back,  with  a  supply  sufficient  for  half 
on  hour's  work  under  water.  The  ordinary 
cumbrous  helmet  and  air-tight  dress  is  en- 
tirely dispensed  with. 

Fig.  1.  shovrs  the  regulator  of  the  air  in 
section,  b  is  a  reservoir  of  compressed  air. 
Above  this  reservoir  is  the  equilibrium  or 
air-case,  b.  This  case  is  closed  at  its  upper 
part  by  means  of  a  metaUic  or  wooden  plate 
of  a  lesser  diameter  than  the  casing,  and 
Skc'eton  Diagram  of  the  R«ffa*ator.  c(mnected  to  it  by  a  sheet  of  india  rubber 
or  other  flexible  material  It  is  obvious,  therefore,  that  the  air  in  the 
chamber  b  must  always  be  of  the  same  pressure  as  the  environment  of  the 
diver,  adjusting  itself  to  that  pressure  by  the  rising  or  &lling  of  the  metaUic 
plate  on  its  flexible  hinge.  The  reservoir  b  and  the  air-chamber  b  communicate 
by  a  small  hole  closed  by  a  conical  valve,  c,  opening  downwards.  This  conical 
valve  is  connected  to  the  metallic  cover  of  the  equilibrium  chamber,  so 
that  as  that  cover  descends  it  opens  the  conical  valve  and  admits  the  com- 
pressed air  from  the  reservoir  r,  which,  in  turn,  raises  the  cover  and  closes 
the  valve,  t  is  the  inhaling-tube ;  m,  the  mouth-piece ;  and  s,  a  valve, 
through  which  the  exhaled  air  is  expelled.  The  mouth-piece  is  placed  between 
the  teeth  of 'the  diver,  hb  nose  being  closed  by  spring  nippers.  The  reservoir, 
in  communication  or  not  with  the  pimips,  is  placed  on  his  back,  and  loaded 
weights  on  his  feet  ;  and,  thus  prepared,  he  is  enabled  to  dive  to  any  depth, 
lireathing  the  air  as  securely  as  above  the  surface  of  the  water.  At  each 
im^iration,  the  cover  of  the  air-chamber  iiEJls,  and  opens  for  an  instant  the 
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Talre  of  the  R^enroir,  odmittLiig  a  mipplj  of  air  eqtitvjiliDt  to  tliat  Tfsplrad 
Ijj  thif  tilver.  Atid  so^  also,  in  pa^sinj^  from  ft  leas  to  a  greater  depth,  the 
Talv^e  will  he  opened  till  th&  preastire  of  the  iiir  in  the  chaml>er  h  in  eciui- 
librioiD  with  the  pressure  of  the  water  hj  which  the  diver  is  surronxideti. 
The  Valve  of  the  resseTToir  R  is  a  conical  metallic  spindle  valve  ;  that  at 
%  fiir  pemiittin?  the  passafje  of  the  respired  air,  is  a  siniple  aperture  covered 
with  india-niblM?T,  in  tint'  ftame  manner  as  an  air-pnnip  v^alve. 

Tlt*i*tanet'  to  Hufiffin'  c/  H tffhwkttir;  Ciflmtlrni^ — Hitherto  it  has  beeti 
Mfumed  that  the  nuise  of  mptore  of  cast-iron  cylinders  to  internal  bursting" 
pressure  retnlled  simply  from  prei^a^?  on  their  interior  walb ;  but  Mr.  St* 
John  V.  Bay,  r.E.^  hiis  ciilleil  fttt4>ntion  to  a<:inie  oViSf^nritiona  made  by  Messrs. 
Wet^nm,  which  seem  to  show  that  in  press  cylTiiders  the  water  ohtaine  entrance 
icto  the  intermolectUar  spaces  of  the  cast  iron,  in  effect  alicing  off  a  ring  of 
tile  metal,  and  proportionately  rcilncinnj  ite  resistince  to  iiitemal  fluid  pressure. 
It  b  m  known  fact,  that  under  comparatively  moderate  pressures  water  Unda 
ili  way  camplet-ely  through  cast  tron»  ditfusinp;  itself  over  the  pxternal  surface 
tt  a  fine  dew-  Tak  Ing  it  for  jtmnt  ed ,  then ,  that  th  la  inter^i  t ial  pt^nu  eation  of  the 
l  dimiiiJHheB  the  tenacity  of  the  niatorialT  Mefisra.  Weems  have  songht  to 
I  Its  en  trance  by  linln|r  the  cyllndeii  with  a  material  of  great  density 
I  Idgili  iznpemii'tvbiUty.  Hitherto,  a  press  cylinder^  not  strengthened  ex- 
Ily,  having  a  ram  of  24  inches  diameter,  cotdd  not  lie  reUed  on  at  » 
I  above  2\  ions  per  flt|UAre  inch,  A  cyliiid*"r  c*f  thl*  diitraeter  bored 
fed  liiu^d  with  copper  by  Messrs,  Weeuia,  is  now  working  at  a  constant 
I  of  3^5  tons  per  aqutu%  rndL—Arthizn^  Nov.  ISC 5. 
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IQuntinmioT  for  Ojtaqiti  Olijech  wtidfr  Hiffh  Pow^cr^,— A.n  ingeniouii  instm- 
9MBt  for  clTectiiig  thii  ptirpoac  wag  described  by  Mr.  Smith,  of  Kcnyon 
€bUc^  V.B.^  in  thi?  September  number  of  SiUimttti's  AmiHfMu  Jounvtl 
Thia,  with  &  %"erT  sli^^ht  hvit  advantageous  modiHcstlon,  has  now  bi»en  rnetnu- 
Mored  mjd  patented  by  Messra-  Powell  &  Leahwid.  In  It  the  ohject-glass 
n  made  iU  own  illuminator.  The  w/H>dciit  beneath  will  erplain  how  tliia  13 
leliieTOd.  A  short  braaB  tube  screws  oti  t*>  the  end  of  the  body  of  tlie  miisro* 
noope,  and  carries  the  objective  at  its  other  extremity.  It  is  perforated  by  a 
mmU  ttptitmi^  and  has  within  it^  and  oppir^ite  to  this  apertUTe^  a  plate  of 
dmx  glaaft,  inclined  at  euch  an  angle,  that  lij^ht  entering  the  aperture,  and 
fiUmg  npon  tbi*  plate,  !« thr*iwn  down  through  the  object-glaiis,  and  upon  the 
tiliject-  The  light  ii*  derived  froni  a  lamp  placed  near  the  aperture,  and  having 
it»  f*yi  of  light  collected  by  a  buirs-eye  condenser.  In  Mr.  Smith's  aminge- 
wmk%  tL  silver  mirror  was  employed  ;  but  as  this  cut  off  half  the  pencil  of 
H^  pro<yM?tting  from  the  object,  Mesurs.  Powell  &  Loaknd  conceived  the 
io]»titution  of  a  plate  of  clear  gla^^  Thm  instrument  is  certainly  the  most 
pedSeci  ctm trivance  imaginable.  It  can  be  used  with  power  an  high  as  the 
gVI^  iiscllt  &nd  fmm  what  we  ki,re  seen  of  its  work  with  &  ^  inch^  we  c&n 
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apejik  of  it  in  the  highest  teniia  of  commentUtion. 

at  the  side  has  an  obriotis  use— to  regulate  the  supply  of  light 


The  wheel  of  dijiphragnt 


FowtU  RtuI  Leala&d'a  Paleat  lUumlnfttoE  for  Minute  Opaque  OhjecU, 
CoUim^  iVthstiT^s  Vondntscr. ^SomB  time  back  we  called  atteDtion  to  this 
exeeUeot  instrument,  which^  however^  wii3  then  in  an  embryonic  condition.  It 
htts  itince  become  developed  ixnder  the  handB  of  the  inventor  and  mantifacturer^ 
and  is  now,  all  tbiugi!  considered,  the  best,  cheapest^  iind  most  tusefiil  piece  of 
ttccessory  appaiatna  ooimeeted  with  the  inicroac43pe.  It  consists  simply  **  of 
u  double  concave  lena*  cemented  to  a  very  deep  crossed  lena,^*  fixed  in  a 
suitable  bodj^,  and  aipable  of  being  fitted  beneath  the  stage  of  any  ordinary 
microscope.  Below  it  is  provided  with  ii  wheel  of  diaphrttgras,  so  formed 
that  oblique  light  may  be  obtained,  or  direct  light,  or  by  a  stop  the  effects  of 
dark  ground  ill  ami  nut  bn  may  l>e  produced.  In  addition,  it  baa  oae  of 
Mr,  Collins*  new  graduating  diaphragms*  For  all  the  powers  from  the 
inch  to  the  v^th  inch  this  instmiiient  «nppUes  all  that  the  microscopbt 
retiuirefl;  and  it  has  the  advantage  of  not  Teijuiring  to  be  changed.  In  ita 
present  form  it  ia  achromatic,  and  is  manufactured  by  Mr.  Collins,  of  Q] 
Titehfield-iitreet,  Oxford-street. 


.1 


CoUlna'  WcbAt<;r'i  Cundeo^er.  Omdu:ithiK  Diaplirdifhra  of  Co[i4«lli«r. 

A  Xett}  Orowinr^  SIuk.—ThQ  examination  of  living?  objects  nnder  the 
microscope  m  a  Bubject  of  great  interef^t,  though  utt<*Tidcd  with  considomble 
difficulty*  It  ia  by  no  means  easy  to  prepare  without  injttry  a  specimen  of  a 
growing  plant  for  microBcopical  inveatigation.  A  new  **  growinjT  j^lide,"  aa  it  ia 
termed,  therefore  promises  to  be  of  iruich  service.  This  contrivance  ii  the 
invention  of  Mr,  H.  L  Smith,  an  American  naturalist,  and  presents  the 
hMowing  features.     It  is  composed  of  two  ghiss  plates  3X2  inehea,  antj 
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ftbmit  the  y'xth  of  tin  inch  diick^  separated  by  strips  af  the  same  thieknt^-a^, 
ond  ccmi'nteii  with  iiiarine  glue.  One  comer  of  the  npi^r  phite  is  removed, 
uid  a  verr  &Tiiall  hole  h  drilled  thfougli  the  pUit^  at  the  comer  of  the  t^pnce, 
to  bt*  covered  bj  a  piece  of  tliin  f>}am  pkced  over  the  object,  whose  growth  m 
||b  be  wfttchetL  The  tiilide  l»  hlled  with  wat^r  by  meani  of  a  pipette  applied 
%  the  optn  conier,  and  when  Iho  covering  gla^s  m  pkced  over  the  littk  hole, 
water  alowfy  oozes  through  by  capillary  attraction.  By  this  nicamj  an  object 
iDAy  he*  kept  tiioiHt  for  a  period  of  three  days. — -Vide  t^iUimaiCi  ^wi*nVart 

Photmnicro^raphji  taken  'ittth  a  ComiMni  Lumhrttpe  Canirra. — Mr,  Jolui 
Bdckett,  in  a  letter  to  the  British  Journal  of  Photography^  describeB  hoiv^ 
mth  the  ulioye  appamtiift,  he  hiis  t^iken  photogmpha  of  the  exuvia  of  the 
ipidert  Akin  of  the  caterpillar^  le^^  of  tJie  beetle,  &c»  The  following  \^ 
Mr.  Bockett's  description  : — **  la  the  first  place,  we  have  the  iensi  which  is 
mounteii  on  n  piece  of  brass  tubing  about  three  inches  long,  having  a  fine 
iciew  thread*  «ay  for  two  inches^  cut  thereon.  This  screw  acta  as  a  fine 
movement*  and  ahould  be  made  to  work  in  the  fldo^'e  smoothly  mid  evenly. 
Our  next  stop  is  the  camera,  which  ia  constructed  to  receive  the  focussing 
Kreen,  iind  liuck  of  iin  old  ipuirter  plate  walnut- wood  one,  alreatly  used  as  a 
general  hack.  This  whj^  made  in  two  parts — 1st,  a  box  10  inches  long,  wiiich 
ivw  cat  in  two,  the  front  portion  t^tking  the  leim,  and  the  brick  the  fifCURsing- 
}^Bm  and  dark  slide  ;  and  fitted  into  their  two  portions  is  a  isnialler  box ^— say 
161  iaehi?s  long — the  whole  being  knocked  up  out  of  three-eightha  deal  Of 
^om^  the  whole  of  the  interior  is  blackened  with  lamp-black  and  shellac, 
mixed  and  dissolved  in  methylated  spirit  Having  fitted  our  lens  to  the 
jfgjBf,  to  keep  all  B<|narej  a  wooflen  way  is  constnictcd,  along  which  it  Is 
HH|pi  to  glide  the  camera,  acting  thuB  as  a  rough  adjustment.  In  this  way^ 
^rSSX  IS  thirty-six  inches  long,  at  about  four  luches  from  the  end,  m  what  1 
csU  the  adjustable  object-holder,  made  as  follows  :^A  piece  of  brass  it;  tunied 
m  m  to  havf-  a  flange  and  «  screw  to  fasten  it  to  the  tray  ;  a  hrvic  b  bored 
Iht^ngh  it„  in  which  is  soldered  a  sU^ut  piece  of  brass  tube,  having  a  hole, 
irith  a  screw,  tiip|>ed  in  its  side.  In  this  is  fitted  a  binding-screw,  tio  as  to 
grip  the  objeet-hokler  now  about  to  be  described*  This  con.sists  of  a  piece  of 
Teiy  thick  brasa  wire,  having  a  screw  cut  on  it  at  one  end^  on  which  is  fitted 
4  Unms  cup  filled  with  compressed  cork  :  seversd  of  different  sij5es,  from  a 
ciJurtep  to  two  inches,  shouhl  be  in  stock.  In  addition  to  thit*,  if  it  be  in* 
tended  to  photogmph  micr<:«ico|>ical  slideii;,  I  ma^le  an  object-holder,  consisting 
of  a  piece  of  tin  cut  of  this  shape  ;  at  the  point  a  small  piece  of  brass  wire 
!■  soldervil,  and  the  tin  b*jnt  ujxin  itself.  This  must  be  de^id-blacked.  In 
dii*  middle  of  this  is  then  soldered  a  suudl  pin,  whereby  the  holder  is  thnist 
mlQ  the  cork  of  the  ordinary  brass  cup  before  alluded  to.  It  will  thus  be 
•ten  that  the  object  can  be  raised  or  depreseed  at  will,  and  by  dntwing  lines 
upon  the  ground  glass  of  the  scaunj,  perfect  pamlieliHiu  can  be  obtained. 
Brbind»  or  rather,  I  should  say,  in  front,  of  this  stem  and  holder  is  fitted  a 
piece  of  brmni  working  on  two  hinges  sixteen  inches  long  by  mx  wide,  having 
uping  screw  and  brass  guide,  so  as  to  regidnte  the  reflection  of  light,  and 
m  a  background  to  the  object  This  is  covere^l  with  white  caniboard 
ttned  -in  *i(ti  1>y  means  of  dot  wing-pins.  For  focussing,  two  Eamsden 
«'J^^^^iiei'^«  should  be  used,  one  about  double  the  powef  of  the  ^\}m^.    ^ 
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taking  tliis  extra  trouble  the  operator  will  be  sore  of  sharper  results.  For 
opaque  objects  I  make  use  of  an  ordinary  magic  lantern  reflectOT,  to  the  back 
of  which  I  have  soldered  a  piece  of  brass  tube,  whioh  glides  upon  another 
tube  let  into  a  turned  wooden  font.  By  receiring  the  rays  firom  off  the  white 
cardboard,  the  object  inclosed  in  the  cell  or  otherwise  can  be  equably  illumi- 
nated, and,  as  the  whole  is  all^connected  together,  any  vibfation  is  commu- 
nicated throughout  the  whole  arrangement  With  regard  to  the  exposure 
requisite,  the  exuvia  of  spider,  skin  of  caterpillar,  leg  of  beetle,  and  the  star- 
fish, were  all  done  in  open  daylight,  through  an  eighth- of-an-inch  stop,  in  one 
minute  and  a  quarter." 

A  simpltform  of  finder  is  now  sold  by  Messrs.  Baker,  of  Holbom,  and 
from  its  ingenuity  and  comparative  accuracy,  is  worthy  of  notice.  It 
consists  of  a  curved  bar  attached  to  the  stand  of  the  microscope,  and  moving 
on  a  horizontal  axis.  It  is  so  contrived  that  when  the  sur&ces  of  the  stage 
(mechanical  stage)  are  brought  into  their  rectangular  positions,  and  an  object 
is  in  sitUj  it  can  be  pushed  down  upon  the  slide.  If  the  latter  be  covered 
with  paper,  the  point  of  the  bar  leaves  a  eli^t  puncture.  All  that  is 
necessary,  when  it  is  required  to  examine  the  object  in  future,  is  to  move  the 
stage  till  the  puncture  on  the  slide  comes  under  the  point  of  the  bar  or 
finder.    The  object  will  then  be  in  the  centre  of  the  field. 

A  New  Method  of  lUumination, — Count  Francesco  Castracane  suggests  a 
new  method  of  examining  microscopic  objects,  which  may  possibly  be  found 
useful  by  those  engaged  in  the  investigation  of  the  lower  plants  and  nnim^la. 
The  great  difficidty  which  our  microscope  manu&cturers  have  had  to  over- 
come is  that  of  the  correction  of  lenses  for  chromatic  aberration.  The 
ordinary  continental  objectives  are  rarely  perfectly  achromatic,  and  this  is,  of 
course,  a  great  objection  to  their  employment  in  cases  where  precision  is 
required.  Count  Castracane  proposes  to  neutralize  this  quality  of  inferior 
object^lasses  by  using  light  of  one  colour,  which  cannot  be  decomposed. 
His  plan  consists  essentially  in  the  employment  of  one  of  the  component 
pencils  of  the  solar  spectixmi  made  to  fall  upon  the  mirror  of  the  microscope, 
and  be  thus  reflected  to  the  object  In  his  researches  he  employed  one  of 
Dubosc's  heliostats,  by  which  means  he  obtained  a  field  wholly  illuminated 
by  coloured  homogeneous  light — ^Vide  The  Laneet,  Bword  of  the  Prwjreu  of 
Medical  Scitnety  October. 

Abstracts  of  papers  relating  to  Histolo^  will  be  found  under  the 
following  heads  : — 

BoTANT. — The  Pdlen  Grains  of  Banunculus. 

The  Process  of  Fructification  in  Sphaerifles. 
Spiral  Vessels. 
Plants  within  Plants. 
The  Vitality  of  Teast 
Medicine. — The  Development  of  Muscular  Fibre. 
Zoology.— The  Development  of  the  AxolocL 
The  Ooze  from  the  Atlantic  Cable. 
The  Microscopic  Anatomy  of  HydnMoa. 
The  Tranaformations  of  Chloion  dimidiatum. 
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Mr.  Glm^keti  Obifnaiitmit. — On  Siiturdrty  evening,  December  9th,  Mr. 
Glawher  fnatle  liln  «ecoufi  Imllwn  nwccnt  hj  mf^kt  from  Greenwich,  (md  enfti© 
lirjwn  in  B«'io?ilshire.  Th*?  n-^sitUii!  werf  very  difft^rent  fK>m  those  of  ibt* 
]'  'i^hl  ftseent,  but  the  eojulitioiia  MrePB  qaite  diflei^nt.     In  the  fit^it 

4:  /  w«*  cl<iutllea*  ;  it!  the  latter  it  wis  covered  with  cl^iiuL     8uii»o 

tif  tlie  fJinnU  were  withiti  l,iKH>  fuel  of  thp  enrtli ;  one  such  cltnid  wiis  over 
LoDiion  ;  m>  ihut,  altbouj^h  pa&^iinj:^  iiorth  of  Loiid**n  near  to  it|  and  not  m 
(1m!1«J  tlieniH^lr«?(ij»  the  atTial  vtwat^epf  difi  not  see  w  single  li^bt  or  uny  effedft 
«f  Liitidoa  Oghta.  This  cbud  did  not  extetjd  to  Gi^enwich,  for  the  ligrhts  at 
WiMlineh  luid  Greenwich  wen?  very  bntLiant,  The  oontiBit  in  this  peapect. 
lnHw^en  iiie  two  ascents  w\\&  very  ^^reat ;  while  passing  over  the  conntT^'  Ln 
ifie  ilm  ii«4?ent,  the  reflection  of  the  inoonbettnia,  Itghtiiig  «p  the  river  wnd 
Oill^  other  solitary  sheet*  fjf  water  over  the  country,  was  seen,  suddenly 
hii^t,  iind  m  suddenly  leaving:  ihein  in  darkncsft^  ^^^i^l  brij^htening  tip  others* 
Thew  micoessive  iUuniijiatioiiij  were  (piite  wanting  on  the  second  ascent ;  lb© 
uioon  herself  was  invkible,  the  earth  waa  covered  in  many  pkces  with 
itrtArh^d  elouilfi  far  below^  some  of  lai^ge  extent^  coverLnrr  many  miles  of 
w>iMilry^  and  oiherH  iA  4*mall  extent  \  while  aWve,  the  sky  wu*!  urnfonnly 
bkdt,  and  itept  this  appeumnc«  throughout,  even  when  they  were  one  mil© 
high,  llie  upper  cloud,^,  Mr.  Gbiisber  thinks^  muBt  have  been  very  high. 
AlUioui^h,  hiiwever,  the  moon  and  it#  etf'ecta  were  wftutir^,%  tUor^  were  many 
ily  ifit^rwting  views  of  the  distriiiution  of  elourl  and  of  the  different 
ctii  of  the  dilfused  liyht  on  wtHids  hikI  fields*,  which  previiil  over  the  earth. 
Gkii^her  tta,y*  bomidariej*  of  fields  could  \m  seen  even  nt  the  greatest 
«ltfVttUctfi,  and  enabled  him  witisfactcnnly  tii  determine  his  |»*ith  by  noting  the 
wm^  «t  wbia  b  tlie  Wloon  cro$»4^i  liettU  in  tolllplTUon  with  the  pci«Ltion  of 
t&e  ifmi^iiet'neeiJle, 

Tk4  BriiiMh  lUiinJaH. — W^  have  received  the  subjoine<l  communication 
Mr*  G,  J,  Symons  relative  to  this  nrntt^er.    In  s|>eaking  of  the  impt>rtant^ 

jilAtiKticis^  he  ubierves  :^"  It  is  now  »oiiie  jeur^  since  I  began  eolle^tinjif 
Moma  <»£  the  fitU  i>f  rain — with  what  succe^  I  wdl  mention  presently,  but 
my  nuLin  ditticulty  biis  been  to  find  out  the  pecsou**  who  keep  such  records, 
mAoott  of  the  most  oiivious  pourt^s  of  asisiAtsince  ii  the  public  pre^s  ;  I  now^ 
tbtwfote,  ask  fr»mi  cjwh  Aud  every  jouroal  in  the  British  i«l«s  their  lill- 
iu*L  Wben  the  collection  wna  lii>it  organ izeil  in  ISW,  b;ejircely  ^Ml 
wejp©  known  to  observe  and  reaord  the  raiiifnll  ;  by  yt^wly  per«e- 
vrTrtiace,  mid  the  *id  of  a  piJitiim  of  tlie  pn.'Ha,  the  number  hm  l>ee«  mi^d 
tmiil  there  are  now  more  tlmn  l,:2i(,X)  place?^  whence  returns  are  regidarly 
litdveiL  Still  I  know  there  are  many  niorc,  proKnibly  humkeils,  who  hava 
either  her^i  hewtl  of  the  establishment  of  a  centrnl  depot  fcti  wbii;h  copios 
*'t  «1I  lAin  reeorcbt  HJiotild  be  m^H%,  or  ihvy  hiivu  been  too  diffident  to  »cnd 
tlieoL  It  is  of  |siiramount  nuportaucc  to  gather  the^ie,  and  make  the  tables 
|r!  more  cuinph:?te,  I  therefore  he^  leave  through  your  columns  to  ask 
eteiy  reader  Ui  think  for  m  moment  if  he  (»r  she  know*si  of  any  one  who  keeps 
Of  Wi  kept  a  rain-gauge  ;  or  who  has  any  t;tb!es  of  rainfiill  (or  old  weati 
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journals)  iu  their  possession.  And  if  they  do  know  of  such  persons.  I  ask 
them  on  behalf  of  science,  of  my  fellow-observers,  and  on  my  own  behalf,  to 
use  evenr  effort  to  secure  their  assistance,  and  to  fEtvour  me  with  their  names 
and  addresses.  We  wapt  old  records,  we  want  records  for  the  present  year, 
and  from  many  parts  of  the  country  we  want  returns  for  the  future,  if  a  few 
persons  will  notify  to  me  their  willingness  to  assist,  and  to  pay  10s.  6d.  for 
the  Teiy  cheap  and  simple  gauge  now  supplied.  To  prevent  needless  corre- 
spondence, I  annex  a  list  of  the  places  in  Middlesex  whence  returns  have 
been  already  collected  for  the  yeais  mentioned  in  the  last  cblunm,  and  shall 
be  Teiy  gbid  of  any  additions  or  corrections.  Other  counties,  or  the  complete 
list  for  the  whole  country,  shall  be  sent  to  any  one  willing  to  make  good  use 
of  it  I  may  add  that  an  influential  committee  of  the  British  Association 
has  been  appointed  to  superintend  and  assist  in  my  investigations,  and  that 
they  coidiaily  support  my  present  application.  The  committee  is  composed 
of  J.  Glusher,  Esq.,  F.RS.,  Loid  Wrottesly,  F.R.S.,  Prof  PhiUips,  F.R.S., 
Prof.  Tyndall,  F.R.SL  Br.  Lee,  FJLS.,  J.  ¥.  Bateman,  Esq.,  F.R.S.,  R.  W. 
Mylne,  Esq.,  F.R.S.  and  Mr.  J.  Symons.** 


METALLURGY,  MINERAUXiY,  A^O)  MIXING. 

Tlu  iiti^rmimntiom  of  At  Pfttrmktpt  of  MtHi-Gas  in  any  mixture  can  be 
accompii^hed  with  acvuiacy  by  means  of  an  ingenious  instniment,  which  has 
been  devised  by  Mr.  AnselL  The  ap)«zatas.  when  ci>mplete,  is  not  larger 
than  an  cM-fashioned  watch,  and  may  with  convenience  be  carried  by  mine 
ovefs«er»  into  the  gaUeir  of  mines^  It  consists  of  a  smaU  aneioid  barometer, 
the  case  of  which  b  made  perfectly  air^i^t,  but  the  interior  of  which  may 
be  {4aced  in  cxHumunication  with  the  external  air  by  o|vning  a  small  screw 
listened  04i  the  handle.  The  biass  back  «>f  the  KiANneter  i»  replaced  by  a 
thin  |4ate  ^^  poivHis  eaithenvaze,  and  nuy  be  covered  with  a  brass  cap  or 
back  ]Jaced  on  a  hinge  like  that  of  a  wat«.^  Under  oidiEtaix  cimimstanoes 
the  ^*iew  lemains  open,  but  when  it  t»  reqxuxed  to  te$t  the  gas  in  a  mine,  the 
sexYw  i$  ckis«d  and  the  cap  lemowd  Aotn  the  poivxxs  piate.  Immediately 
diffusion  tak«»  pla<>^«  and  the  pres»%inr  ixKTvissin^,  caci»»  a  corressponding 
moTement  of  the  hand  of  the  Kaiometer.  Is  aKxn  4^  second?  the  maximum 
elfcrt  is  plVlda<1^i,  when  the  position  of  the  hand  indicates^  by  means  of  a 
vemier,  the  petwntage  of  wine-^ias  pntmii.  If  the  ipfttiatns  be  lef^  for  a 
jcUficient  time,  the  intenial  pieisscue  focves^  the  exoKs^  of  gas  thioogh  the 
fvevQs  plate,  asid  the  we^iW  let^xms^  t^*  lb?  ww  petnt.  ihi  suKse^|uently 
allowijE^  diffttskvi  to  take  pibkv  irto  pote  air,  the  isdex  letTv^rrade?  to  the 
SMae  extent  If  the  ndxtuie  i>.v*  oo5  cv«ta^  nas-nre  ^ktc  !<•  j^w  c«it.  of  mine- 
w  cr  ~fiK^-iibn:p*  to  wh>A  h  h*i  pceT>.x2<2y  aivasj^NL— Vsde  C%i-mical 

A  aor  Inm  Ort  »  fcv'ri^e^  by  Mr,  J.^Ja  Scibfrkiii.  ctf  Gla^-»w.     It 
of  the  ebat»neft>5x  Apwtrfcaof  of  pih;3c%Mk^\  *ii  kaves  a  black, 
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(jWasy  at^iB  when  rn}>bed  l>etweon  the  fing'ers.  It  la  eoijj]i(knitiveIy  soU^  and, 
when  icmtclifxl  M'ith  ii  kuifc,  falU  off  tlie  nuiAa  in  beiiutiful  &hliimg  particle**, 
bring  a  tnettLllic  hialre,  (tnd  uol  nnlike  powilered  mica.  The  mineml  is 
md  td  hare  been  obtained  in  Irelimd^  DCAr  the  aiirface,  underlying  about 
fifteen  feet  of  peat     The  fallowing  m  n  rough  auu lysis  of  it : — 

Matter  insolulile  in  HCl  and  NO,     ,  „ , ,      9'5 

FerritJ  oxide  ....„„., 90^5 


100-0 


It  is  quite  unacted  on.  by  the  bloi^-pipe,  and  eontaint  no  carbonaceoua  matte? 
whatever. 

ff'o/f .'  «  MangatUM  On,— Thh  ore  has  been  described  by  Professor  Henry 
Hwr,  in  an  article  published  in  the  **  TmBsactions  of  the  Nova  Scotian 
Institute  of  Natur&l  ticieuce."  It  is  a  blaek  earthy  aubiiitance^  which  is  found 
in  tt^unded  lumps  and  grains.  It  wus  sent  from  Parr&boroughf  and  from 
mother  locality  to  the  east  of  Halifax,  where  it  h  found  in  lumps  mixed 
with  stonea  ;  the  sample  examined  contained  a  great  deal  of  water,  and, 
when  dried*  5C  })er  cent^  of  binoxide  of  manganese,  with  the  traces  of  cobalt 
which  are  iiaually  found  in  thia  species*  Neither  of  iheae  would  be  valuable 
i«  ojtti  of  niartgunesM?,  but  they  would  prububly  nerve  as  painta.  Bog  manga- 
n«ie  m  cjftcn  j nixed  with  bog-iron  ore,  and  then  forms  depoftit^*  of  a  brown  or 
L'lioctilate  colour,  called  ochr^A  or  mineml  paints*  The  fiaints  of  Bridge  water 
^iid  Chester  fnmisb  example.  In  the  lirat  of  these  Profe^or  How  foimd 
©nly  eleven  per  cent,  and  in  the  second  about  twenty  per  cent,  of  binoxide 
4if  mftngBiie!»e.  It  is  said  to  be  useless  to  send  to  (the  English)  7uarket  ores 
oontoiiiliig  lesi  than  fiS  per  cent  binoxide. 

The  AHotropic  CmidUion^  of  Iron. — In  a  recent  memoir  laid  before  the 
FrxicIi  Academy,  M.  De  Cl^4^lC0U^t  put  forwiird  iome  very  curious  views 
itire  to  the  comtitution  of  iron.  MeUiUic  iron  he  believes  to  exist  in  two 
int  aUiteSi  just  as  phogphoni^  and  sulphur  do.  The  metal  contained  bi 
the  ores  of  the  protoxide  he  terms  Ferrcmtttij  and  those  in  the  unhydroua 
jmofxide  ores  he  styles  B\rricunu  Black  and  grey  cast  iixfus  are  not  physical 
conditianB  determined  by  a  coUecti*>n  of  identical  molecules.  They  are 
iply  ferricmn,  presieri'ing  a  part  of  its  pro^jcrties,  and  depositing^  when 

jy  cooled,  the  carlvon  with  which  the  reaction  had  charged  it  while  hot. 
In  grey  ea^t-iron  ferrituni  is  generally  predominant ;  in  mottled  cast-iron  the 
two  mma  are  present  with  their  chiira4;teriitics  ;  forr<*aiim  give«  the  white 
partiouH  and  the  cartKiu  combined  ;  ferricmn  ►fives  the  grey  portions  with  a 
cwbon  deiMjgit^  Malleable  irons  are  formed  of  mixtures  in  vivf^^ing  pro- 
portions of  two  irons  of  diilerent  origin,  Ixith  in  the  state  of  femcuin, 
Femisum  in  this  state  always  imrtiuUy  preacnTs  its  hardness  and  jjower  of 
returning  to  ita  original  fonn.     The  variety  fomid  in  the  irons  of  commerce 

'uds  on  the  numljcr  of  muclui'es  [>o8aible.—  Vitle  i^ompUs  Mendits^  ^th 

ber. 
A  Nitr  Fnniart  has  been  describfMi  in  the  American  Jrfran.     It  consists 
0f  a  smelling  or  reduction  fire  in  combimition  witli  n  combuation-chaml>er, 
ith  tuyeres  for  adinittijig  wr,  and  openingi*  in  the  diviaian*wall    The  com* 


iMtion  b  so  afmnged  m  to  permit  the  fgnit^  gii^e^i  at  a  ¥\gh  t-empeiaJure 
Id  act  diJYcUj  upon  the  of^  while  it  h  in  contact  with  the  e*irl>onaoeou^  f«ci 
within  iht!  i^iliiruig  lAre ;  the  gaees  being  i^t  the  same  time  aided  in  thelf 
|igj^Qg^  iliroi^i  the  op^niDgg  in  the  divbtion-Wiill  by  m  vHcuum  in  the  up 
p^irtion  of  the  rcdiiciiig  fire  by  menus  of  a  steam  jet  or  niiy  e*i nival ent  d«v 
This  siiieUirt^F  or  reducing  fire  uiay  ftlso  be  cojnbiri«d  with  a  reverbat 
furimce  (vtui  u  Imlling-hetirtb,  ao  thot  the  eouverted  ore,  in  a  luetAlUe  hh 
can  be  aetxuHte*!  from  the  cLudir  or  ahig,  and  be  hailed  ready  for  the  shlngliji^ 
luLmnier,  whde  the  esc«pinj^  gases  from  the  gi^tte  of  the  reverl)E*tory  fiimace, 
hnvlug  been  appHed  U>  the  iMilling-hwirtb,  ure  conveyed  to  the  pvH-ehandier, 
and  titer  receiving  a  aeecmd  portion  of  Mxyj^eii  nre  ii*ade  to  liid  in  smelt 
iiiid  deoxydiidng  the  ore  j  thus  greatly  reducing  both  the  eonsumption  (di 
and  the  labonr  in  the  piwjeai  of  makbg  wrought  iron. 

Tht  Prefenee  of  JM^ifmmm  in  ChHrcMte  liaa  been  aBcertaiftetl  by 
Clan'llle  Williajns,  F,RS.  In  the  conri*!*  of  ^onie  etpertwients  upon 
pre|vtmtion  of  pure  cerium^  he  foand  hv  Gln<hsU^ne^A  opticAl  test  that  I 
('hurch's  tiiineral  alwuya  contains  didymium.  The  bnea  in  the  spectr 
vh*iwing  thems^elve^  mmi  distinetlv,  Mr.  Wiliiaina  kmkeii  for  lanthanum,  but 
iin«ncei»sMfidly.  He  thinks  that  soiue  time  will  pptiltably  eh<pHO  l>efare  anifl- 
eient  Chnrehite  is  obtained  to  determine  the  prwenoe  of  kntlmnnm,  dtcmkimy, 
Tht*  niinerjil  hi^  received  the  name  of  Chnrehite  from  Mr,  Wflbtkina,  in  i 
pUmetit  to  Ptoies^or  Ohureh, 

NfW  Cornish  Mirtfraf*. — At  the  ineetiiig  of  the  Chemical  Swiety,  held  on 
thp  2tni  of  Novenilier,  Pmfessor  A,  H.  Chtirth  gave  an  ae^outit  of  hh  invo 
grttion  of  yoiiio  new  ndnephk  from  C^nnwali.     Three  of  thein  were  of  e«p 
inti're^t*     These  were  i^l.  hydrnte*!  pho«phate  of  cerium  ;  2.  hyilrtitcd 
phrtte  of  «dciurn  mid  Hiuinininm  ;  3.  hydrat<.*d  arieniate  of  copper  and  la 
Tho  formulae  doducetl  from  thp  luialyticid  results  proved  that  the  iidne 
were  dititinct  varieties  of  well-known  apecies  ;  and  with  I'egjml  to  the  fimli 
the  series,  the  author  »ttited  that  it  furnbhcd  tlie  oidy  inj^t^uice  ou  record  dt 
tho  occatTeoce  of  the  rare  utet^d  cerium  in  Great  Britain.     The  cry»tj 
irniphic  charactera  of  the  new  nunerab  were  remarked  iipou  by  Profej 
Mjiskel)iie,  who  brought  with  him  «ome  specimens  from  the  national  eolle 
for  comparison, 

Afrteriam  Min^ol  Oi7.— Aecordtng  to  a  rerent  cjilculation,  there  are  in 
Amerien  1,457  comimnies  engaged  in  the  prwiuction  of  petmleuoi^  and 
ft|H«>litiHg  •  capital  of  4,547 .B70/»IK)  fmDim.—Lfit  Momfr^,  Nov.  2lk         H 

fhofkSk  mar  tkf  *^rt  o/  A^f.—A  Fn^nch  jounud  i^tatea  thnt  u  vmic^l 
gwphilfi  h**  been  djscov<?refl  in  the  abovo  locjdity,  and  of  a  *]iudity  e+pialJH 
thnt  of  Siberia.  The  }«anie  anthoriry  idfege»  tbjtt  a  iource  of  |>etrolenm  I^M 
Wn  f«iund  in  the  !^tat«  of  Archangel^  ncnr  the  course  of  a  sttieain  which  H^l 
In^d  the  Brtchon*,  ^1 

VmnpmJtitt^  of  *^k4^mU'.—  T\m  mmi^mb  dedieate^i   by  itfl  nauie  to  ^^M 
fif^VkttUd  wntlimJiirt.  i.Jkeo,  wa«  eBtnbliahed  by  Kobell  in  \S2S.     It  i*  foi]^| 

tn  til*'  liUuil  ^  Ui»iWf  uei^r  Greetiland,  and   hi   tht^   ¥m^^  Ii^lea,  and  iw  i^H 

%^  4i  f«ra©  ©olleet  if  ins*  under  the  oame  of  ^V^-mim  ^vhk.     It  ts  wliit^  <*^| 
fiftd  its  p(.*wd4T  atlraetJi  niniMluR*  stroagly.     This  latter  hetiU«d^| 
is  to  i:\  [H^r  cent,  of  iii&  weii|lit.     Its  ^peeifie  gni¥^| 
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The  reosKt  An^lj&b  of  M.  E.  Bcbinidt  giTM  the  fullowin^  m  its 

BiiiiHc  acid„.,.. .»...,.,.... .,.,,,.,. „,„...     57^846 

Iin»e.... .,,.,,..^,„ , ari'tHK* 

Ma*^DC»iii......... 4. ,...-. -...»*...» ♦.»* r576 

Soda ,...,-,„ ., 0*231 

Lon  bj  odcLti^itiaii, *....... ^ ....,«.»..,..*,,.     131175 

— Vide  Comw$,  Fot.  29. 

Aftw^  a/  Cirt^Ni/wn— T!ie  eorrea pond e tit  of  one  of  the  Swn  Fmncisco 
joiunal^  fit^es  thut  lie  hua  s/teu  ^pecimeu^  of  (^iniuilmr  contaifuug  90  per 
AH L  of  mercury,  which  wa&  t<iJieD  fi'um  &  mine  in  North  A huAdeu^  which  wa» 
qicned  in  July  Iii^L  The  mine  in  liituiited  in  the  side  of  the  valley  opposite- 
thc  cc-lebml^d  niiue  of  New  Abu&deiL 


PHOTOGEAPHT, 

Thi  Aeiion  ft/ Light  on  BkhromittfS  \tiih  Giifitim,  —  The  B-i^iUh  Journal 
ef  tkotii^fttph  »/t  pidilinhe^l  on  the  25th  of  An^Jsit  Lost,  stilted  in  the  course 
<}f  m  editorijd  article,  thiit  the  faetcif  aiihiiof  bichrumuUnl  ^ehitine  becoming 
iof^uble  nfler  it  hiid  been  dried  and  exposed  to  Light,  wf^t  ^*  one  of  th& 
mmamm  dlscoTexiea  of  Fox  TtdlKiL"  Thin  statement  remained  unquestioned 
cfi&er  in  that  or  in  any  one  of  the  five  Photographic  jounmb  now  existing  ;  hut 
wlien  me  repeated  the  same /iirt  at  pnge  174  of  our  L-iat  issuei  it  was  imniG- 
diAlely  ponnced  upon  by  Tht:  Jcmmal  of  tfi^  Fhotoffrayhic  Soci-tfy^  aud  de- 
ngtinced^  with  mont  intenipenit^j  kngiuisfo,  In  an  un^i{,^ed  article,  u»  a 
*  kidkrmialy  j<dly  binnder.^'  Kot  content  with  conmientmg  offensively  on  otir 
ntpposed  igufmince  of  whiit  wjis  atfiraied  to  be  the  universaUy  iidniittad  and 
UKaatTOTeftible  hcl  that  Mr.  Mungo  Ponton,  of  Edinburj^h,  woa  the  luithor  of 
tlak  iUiOOvei7f  the  writer  chanLcterized  our  statement  to  the  cantmT7a»i**pre- 
^oditSQim^  "  lamentable^"  and  "  comical.''  Our  nummary  was  described  aa 
'*witli0Ut  diHcriinination,^  ''*di^pbying  petty  spite  and  personal  feeling," 
"pavBeHing  no  «dentific  interest,"  &a  &c  ;  while  we  ounelvea  wei*  with 
CqiMllioItteiie^  written  down  as  *^  ignorant,"  "  incompetent,'*  and  '*  incapable.'* 
*Ihem  And  other  adjective*  no  less  select  or  Hat te ring  were  crowded  into  ii^ 
km  ilne&,  which  mo»t  ceitaiuly  have  even  leat  **  scientific  interest"  than  any 
iitieb  iro  have  written  for  these  pages  could  possibly  have  had.  We  cannot 
diaract«rize  such  criticism  as  either  jtist,  ^entleuiauly,  or  devoid  of  "  petty 
qute  and  personal  feelinj^,'*  but  we  shall  uot  emukte  the  example  it  gives^ 
ud.  tnvrt  our  readets  will  [MirdoD  us  if  we  devute  a  little  of  our,  or  rather 
tiieir,Mpace  to  show  our  angry  critic  how  unwise  he  has  been. 

The  editor  of  the  Fhoto^ttpfne  Neics  has  fallen  into  the  same  error*  But  Wfr 
are  happy— for  the  credit  of  Photugrtiphic  iit^rature—  toaay  that  this  Keutlenutn 
expresses  bimaelf  in  dcieut  and  canrtcoua  tangua^.  Aftef  adiMttiag  that 
**lh«  itoofdaof  the  early  history  of  PhotogTaphy  are  of  tk  aoniewhat  scattered 
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diameter  J*'  he  slates  thiil  **  Mr.  JIungo  Pontan  published  lib  dkctwery  Iff 
1833  "  whereas  ilr.  Talbot*s  process  was  not  published  until  1S52.  By  way 
of  eoaclusive  evidence,  our  opponent  then  shoiira— mil  bono  f — raerely  that 
ninny  enunetit  pbotogmphic  writers  and  experinventalista  have  directly  and 
indirectly  credited  Mr.  Ponton  with,  this  discoveiy,  a  fact  wbict  we  hare  no 
intention  of  disputing. 

Letters  pra  d  ion  hiiye  also  appeare<l  in  the  photographic  journals,  and  on« 
in  L&  Mb»i£ft<r  d&  hi  Fhotograpjii^  is  aninsinj^  from  the  extreme  oddness 
of  ita  DUBSitatamenti.  TImh  editor  of  Tlw  British  Journal  of  Photoffraphy^ 
referring  to  our  aasertion/'  ^yi*t  **  Talbot  wom  the  discoverer  of  the  property 
referred  to  and  not  Ponton,  and  add*,  (significantly,  *^  there  is  no  fear  of 
Talbof  $  reput^ition  being  at  all  uflVeted  by  any  kind  of  detraction,  whether 
accidental  or  intentional."  A  correspondent  writlnjj  in  the  same  jonrnal 
under  the  signature  "  A  m*?njl>erof  tbu  Pbotoj^ipbic  Society,^  say  a,  "  I  have, 
in  comnion  with  otlier  phot<jgTupherM»  always  hitherto  understood  that  we  ure 
indebted  to  Mr*  Fox  Talbot  for  the  discovery,  that  if  gelatine  be  mixed  with 
an  alkaline  bichroioate^  and  exposed  to  light,  it  m  rendered  injH>luble" 
Another  correspondent  says,  "  From  the  time  when  the  London  Photogiaphic 
Society  opposed  the  renewal  of  JVIr*  Talbot's  patent  in  1854,  that  gentleman'* 
pOf!]tion  has  been  with  consistent  ingratitude  ignored  in  i tni  jotimal.  But  I 
wik*  nevertheless  astunislied  at  tlie  degree  of  virulent  feeUng  displayed  against 
n  wiiter  in  the  Popular  ScUnce  Iterutv,  juerely  because  that  writer  »tat«d 
what  is  undoubtedly  tme/'  &e.  ;  nud  coneUidea  by  aakiog,  as  well  he 
"  why  was  so  much  angry  feeling  dijiiilayed  } " 

Tlie  «ijnple  facta  stand  tlma  Sir.  Ponton  dia^^overed  the  photographic 
properties  of  the  salt  in  question,  and  Mr.  Talbyt  first  discovered  the  property 
of  insolubility  it  confen'ed  on  gelatine  when  used  as  above  described.  Mi, 
Ponton's  diiicoverj^  was  lin^t  publirthed,  not  in  Iti^iH,  wi  the  eiliUir  of  the 
PhiiUxfTapfiie  NtuA  states,  but  in  the  May  of  the  year  following.  It  waa 
coninnniicuted  in  a  paper,  entitlerl  a  **  Notice  of  a  cheap  and  simple  method 
of  preparing  jjaper  for  photogniphic  drawings,  in  which  the  use  of  any  avlt  of 
44ilver  is  dispensed  with,^'  which  waa  read  on  the  21.) th  of  the  month,  before 
the  Eoyal  8cottiiih  Society  of  Arts,  and  publisheil  in  the  journal  of  tliat  in- 
fititutiou,  where,  of  course,  it  nniy  still  be  read.  In  no  part  of  Mr.  Pontou's 
piil>er  is  there  the  slightest  allusioa  to  the  use  of  any  gelatinous  substance 
lie  con  lines  himself  siniply  to  demonstrating  the  photpgmphic  applicability 
the  bichromate  when  washed  over  a  sheet  of  paj)er  and  exposed  to  light 

In  thus  gathering  fuets  and  dates  for  our  reply  to  the  editor  of 
Jonrnal  of  th6  Phot<igraphic  ^S'ociVfy,  we  have  been  subjected  to  soniC  ii^ 
convenience  and  trouble,  whith  we  were  sturcely  justified  in  submitting  to 
in  controversion  of  statements  so  otfenaively  advanced.  To  dispute  as,  Plato 
i^ays,  •*  friends  dispute,*-  mnuely,  *'  for  their  better  instruction,'^  is  wholesome 
and  desirable  ;  but,  as  the  sMtme  great  philosopher  says,  those  who  "  quarrel  to 
destroy  each  other"  ttrt  rjitjHmj  and  for  their  discordant  strife  we  do  not 
tlmk  the  imges  of  a  scientific  jouraalt  whether  photographic  or  otherwise,  are 
the  proper  place.  Courteous  oppasition,  liowever  vigorous  or  trenchant, 
ahaU  respectfully  and  ci>inieou3ly  resist. 

But  for  the  future  we  i^hall  not  feel  called  u|X}u  to  notice  tx  ealhf.drd  stat? 
ments  aa^ocliited  with  coarse  personalities  and  vindictive  abuse. 
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KQfth-JSagttm  Photo(^rttpM€  Ejhibition. — iVf  r.  H.  P.  EoUinsoB,  one  of  the 
e\liibitor^  Mid  jjuroiB  of  this  exhibition,  whose  contribiitiona  were  noticed 
cnticaUj  io  our  last,  writer  doBying  the  truth  of  onr  descriptive  reiimrks  on 
tlie  jiiiy  AWfudfl.  All  the  statements  we  made  had  been  previouslj  and 
repeat^^llj  published  in  Th^^  Brki^  Journal  of  Photography^  Tlu!.  Phato- 
fnrpAiV  j\'of*v,  Tk^  Pkottigmphic  Neim^  and  Th^  Journal  of  iht  Photo* 
pupkk  Sotidtf.  We  must,  therefore,  refer  hi  in  to  their  ptigea  as  a  more 
fuilable  luetlittm  for  discti^ing  such  a  subject  In.  Out  bus^iue^  m  merely 
tbil  of  ehrfmiclitig  historioil  fActs, 

JTeiP  Ltfnjxt* — A  veiy  renmrkablc  new  photograplxlc  lens  is  about  to  be 
iiitjrodii<^  by  the  weU-known  optician  Herr  8teinheil»  of  MtmLch,  which  he 
aQt  the  Penseopia  It  wa^  first  described  at  a  itean€€  given  by  the  Aeadi^mlti 
dfii  Scfienees  of  Berlin  in  July  last,  and  1\a  chief  novelty  is  that  of  beinj^ 
eon^tru^ted  of  cfown  ghias  only,  and  yet  bein^];^,  on  the  atithority  of  the 
oontineiit&l  seientilic  press,  and  the  litittementA  of  rollnble  authoritim^ 
ftrfi&il^  a^hromatkl  The  editor  of  Hie  Fhotfifpnphic  Xaws^  howevef, 
itair*  th&t  it  la  non-achronmtie ;  but  as  he  confe^etlly  speaks  from  hearsiay, 
nd  iidds  ihat  he  *^  looks  with  biterest  for  more  definite  information  "  thiin  lie 
hit  jtt  receired,  we  presinne  he  has  no  other  means  of  testing  the  truth  of 
th«  ai9ert4ons  made  than  we  oufselves  pot^actis.  Two  symmetrical  crown  ghas 
luniieiifl  lenses,  so  deeply  curved  as  to  reseuible,  when  placed  with  their 
^mtxre  BUiCaces  outside  and  a  little  apart,  the  form  of  the  globe  lens,  may, 
^f  the  ftid  Qif  a  imialt  ^iop  in  the  centre  of  the  sjmce  between  the  glassei, 
glT^  imagra  in  which  the  chromatic  alyerra^tion  will  be  scarcely  visible :  but  it 
will  fliH  estist  The  use  of  &o  small  a  »top,  and  the  length  of  exposure  it  would 
Itttdar  neceasary,  would,  however,  affect  the  chanicter  of  the  photogmphi 
prodaeed,  and  in  thoRe  taken  with  this  instrument^  exhibito^l  at  the  k^t 
meeting  of  the  Phot4>graphic  Society,  there  is  no  evidence  to  warrant  us  in 
idoptiag  such  an  idea  of  Herr  Steinheil's  novelty.  This  new  lena  is  to  be 
naanfiictured  by  Voigtl&ider ;  it  is  very  smaO,  is  said  to  be  perfectly  fre« 
frcwa  distortion,  and  iU  angle  of  view  is  so  great  that  a  lens  of  sixteen  inches 
locos  covers  a  field  of  thirty- two  inches  !  The  Paris  oorreipondetit  of  the 
Briiuh  Jotimai  of  Photographj  statea,  "that  the  non-completion  of  the 
f^ldi  and  English  patents  may  cause  delay  in  placing  these  lenses  in  the 
lUileat,"  ajid  tells  us  that  *'  the  time  of  exposure  is  not  niore  than  with  the 
<v<iliiiftiy  ^be  lensies."  We  presume  the  new  instruiDent  will  be  considerably 
Iflwei  in  price  than  those  of  the  nsmil  construction. 

Anolbtr  new  lens,  of  which  report  s|3eaks  highly,  is  termed  the  Pant^jscopic 
lens,  fifst  exhibited,  we  Ijelieve,  before  the  Photogmpliiu  Society  of  Berhn, 
by  Herr  Bu^ch.  It  is  a  globe  lens,  with  a  Beld  of  r*5^,  and  tt  is  aa id  to  ^ve 
iamgis  free  from  ^listortion. 

Ntw  Phott^fraphit  Papers^-^FoT  years  past  tliere  imv«  been  continual  com- 
pkmts  ptiblL^hed  with  regard  to  the  bad  cbamcter  of  the  jiaper  supplied  for 
photographic  purposes,  for  which  reason  we  are  glad  to  find  that  within  the 
W  thtte  months  three  new  papets  have  been  announced.  One  in  Paris  by 
M.  Ltfwe,  in  which  the  unafttisfoctoty  use  of  albumen  l^  dispensed  with,  in 
JgrcMir  of  a  new  anbatanoe  so  doei^ly  resembling  itj  that  chemical  analysis 
nmu^  detect  ihe  difference,  bat  which  is  yet  a«d  to  be  quite  free  from  the 
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chief  defects  of  albumen.  A  seoood,  from  America,  conceming  which  tiiere 
has  been  much  extcaoidinaiy  trompeting,  and  which  is  called  **  Porodain 
Paper,"  in  consequence  of  its  hardness,  whiteness,  and  freedom  from  the 
objectionable  glare  of  albumen.  A  third,  in  America,  by  Mr.  Follet, 
eonceming  which  we  hare  as  yet  been  able  to  gather  no  special  facts. 
'  Photograph*  and  Book  iZ/tuf  ration.— The  Legislature  of  Massachusetts  has 
been  the  means  of  publishing  a  supplement  to  the  late  Professor  Hitchcock's 
**  Geology  of  New  England,''  illustrated  by  photographs  from  nature.  This 
book  will  be  a  valuable  addition  to  scientific  libraries.  A  cheap  medical  woric 
of  great  interest  on  the  application  of  phenic  acid  in  medicine,  illustrated  with 
photographs,  has  been  published  in  Paris.  Mr.  Stephen  Ayling,  of  Oxfoid- 
street,  is  publishing  a  most  valuable  collection  of  beautiful  photographs,  from 
sketches  by  A.  Welby  Pugin,  in  which  s<»ne  of  the  greatest  difficulties  to  be 
met  with  in  the  art  of  photographic  reproduction  have  been  encountered  and 
surmounted  with  consummate  skill  and  alulity.  Professor  Hoffman  haa. 
recently  issued  an  excellent  manual  of  "  Modem  Chemistry,"  illustrated  from 
photo$rraphs,  and  Mr.  A.  W.  Bennett  is  also  issuing  some  beantifid  photo- 
graphic gift-books.  This  branch  of  art  will  doubtleiB  receive  a  new  and 
extraordinary  impetus  from  the  introduction  of  Mr.  Walter  Woodbury's  new 
process  of  printing  in  relief  At  the  last  meeting  of  the  London  Photographic 
Society,  one  of  the  most  crowded  we  have  yet  had  the  pleasure  of  attending, 
the  whole  of  this  process  was  gon^  through  before  those  present,  and  elicited 
universal  marks  of  approbation,  although  some  of  the  members  appeared  to 
be  unusually  slow  in  comprehending  the  simple  details  of  this  beantifiil 
process,  and  rendered  Mr.  Woodbury  evidently  nervous  by  their  persistency 
in  repeating  the  same  questions,  and  miaundentanding  the  dear  and  explicit 
replies  they  received. 

A$inmcmi€al  Photogn^y. — Hie  partial  eclipse  of  the  moon  on  the  4th 
of  Octobo'  was  chronicled  by  Mr.  De  la  Rue  in  a  series  d  seventeen  photo- 
graphs. A  late  edipse  of  the  sun  was  photographed  by  Mr.  Thomas  P. 
Shepard,  of  Philadelphia,  with  considerable  success.  The  American  corre- 
spondent of  Th€  Briii^  Jonmal  of  Photography,  descrilHug  this  photograph, 
says,  **  The  sun  itself  appears  as  a  small  bri^t  crescent,  surrounded  by  a 
dark  circle  of  at  least  twice  its  own  diameter.  That,  again,  is  in  the  centre 
€i  an  irregular  mass  of  very  bright  clouds,  which  are  themselves  surrounded 
with  darker  ones.  The  whole  effect  is  exceedingly  curious,  and  it  is  very 
difficult  to  account  for  the  dark  cirde  immediately  around  the  sun,  which  is 
not  concentric  with  it  but  with  that  part  of  the  sun's  limb  which  is  faiihest 
from  the  moon.  The  li^t  crescent  has  a  pretty  well-defined  border,  but  the 
darker  cirde  is  much  less  defined.*  Mr.  A.  Brothers  exhibited  early  in 
October,  at  the  Photographic  section  of  the  Literary  and  Philosophical 
Society  of  Manchester,  a  valuable  series  ci  instantaneous  photographs,  taken 
during  the  progress  of  the  recent  eclipse  of  the  moon  on  October  4ih.  These 
were  twenty  in  number.  The  first  was  taken  at  8*45,  when  the  moon  was 
nsarij  fbll,  and  the  last  at  12*45,  the  remainder  having  been  exposed  a^ 
■te  inlerfiils  of  fifteen  minutes.  These  were  taken  with  an  equatorial 
"^  €f  five  inches  aperture  and  six  feet  focal  length,  with  clockwork 
* ;  and  oonsidenible  time  was  occupied  in  calculating  the 
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iilkwiince  lo  htt  tmde  for  die  diffeiiHOd  TtriMwail  Ibi  eibtmical  ami  ykiLil  foci 
iif  thB  object'iclnss.  An  riptt^mpt  ira«  nuM^e  by  ib«  eir^ate  of  one  pkte  for 
ft  qUATt^^r  of  an  liour^  to  obtitm  tlie  darkened  limb  of  the  tnfxm«  bnt  no  im^ 
ptciokili  wtk»  obtained.  But  the  most  niagiiificent  pbuit>j^mi>b  of  tlie  luoDii 
jfi  taken  h  6«d,  on  the  mrthoritj*  of  some  of  cjur  »eieiillfiG  conteTupoRuies, 
tol>eone  tnken  m  America,  in  Jlur(4i  Umt,  lij  Mr*  Lewis  Ruthprford,  an 
iiiuileur  astronomer  of  repute.  Thb  priifkietion  wris  exhibited  at  tlie  lust 
dattif  «f  the  AcndiMny  of  Sciences,  Paris,  Ijt  M.  Fi>iindt,  iind  excited  great 
InU^rest.  The  Fhotog^raplde  Kfws  haa  publish i*d  somc^  curious  attitenients 
irith  n!gartl  to  the  iiisiminent  with  winch  thiA  photograph  wiis  taken*  These 
tofonn  tis  tli^t  Mr*  Butherford  was  ut  considerable  pains  to  spoil  a  coBtly 
lillteope,  by  t»kiii|i  out  nnd  re-grinditig  tlits  IviiJ^eSj  in  order  to  render  th<*ir 
dicmioil  and  visual  foci  perfectly  coineiiicut.  Considering  the  simple  and 
«ieT  inetljods  by  which  such  an  end  nii^ht  hare  been  jrained,  without  making 
ffuch  **darminor  sii^rifice,"  we  think  sueb  assertion.^  must  have  been  based 
i  ini;it*ke  or  mineonception.  The  photoj^ph  rt^present*  the  sate!- 
IJI^wkh  «||«  half  tlie  illuminated  surfaco  tnmed  towi^rda  the  earth.  The 
mrihe^  w  #T(ti*mely  ton^h^  and  n  aersas  of  immense  cavitie^f  correctly  indi- 
dfced  with  li^ht  and  shade^  having  Rilsed  edi^es,  and  some  lofty  cones  rising 
||y  fn>m  near  the  centres*  of  the  bolLows,  form  a  kind  of  botindoiy-lir^e 
the  ill u minuted  and  the  shadowed  ftides,  the  character  of  which  m 
^^m^MX^f  marked  and  pt^uliarly  interesting, 

^ttgi^tmltimi  of  Earth-C'itrrentM.— The  Aifttronmner  Royal  and  Mr.  GlaisherT 
4f  tht  Ofccnwicb  Observator\\  have  Ft^ceiitly  hint  some  Emprrived  sipparatns 
to  renter  by  photo|^phy  the  power  aufl  direction  of  enrtb- 
nls,  which  ire  believe  will  be  shortly  tested.     Of  the^e  electrical  effects 
I  1^^  csnses,  very   little   k  at  present   known,  although  the  electric 
mall  ha*  fvdly  denion^tnitfHl  the  frefjuency  and  piwer  of  what  are  called 
BMlic  storms.     The  present  mwle  of  resist erlntr  thet*e  currents  in  thus 
allied  :— Pfeper  aen^tive  to  lii*ht  is  fastened  rounrl  a  cylinder  of  poli.'^bed 
,  which  withstands  chemical  at^tion.     Thbi  beiuj^  p](*eed  in  a  dark  1k)X 
allv.  [%  made  by  clock w**rk  to  revolve  once  in  the  twenty-fwir  hours* 
rn  '  which  hfl*  jutJ^^ed  through  miplitlui,  b bine.**  through  a  hole  in 

liy  ,  ;  .  opin  the  centre  of  the  ilowly  niovinij  cylinder.    Two  wires 

jf,  ihe  one  to  Cri\Ttlon  and  the  otbtff  t&  Dortford,  are  brought  into  this 
jr»  aad  wmnected  with  an  astatic  gatvwwjineter.  The  one  wire  Imngs  as 
DWkHv  as  p^MSftibk  in  the  mai^etic  meriillun,  and  the  other  at  ri^^ht  anglcij  to 
it  The  ti^Tth  cinTent"^  are  found  to  do  the  eaine  with  tliis  apparatus  as  they 
il&  with  the  earth-plates  and  attached  telegraph-wires,  thereby  moving  the 
^reptfed  astatic  needles  and  photogrHpbinjc  themsetved  on  the  sennitiy^d 
pipit;  A  umall  mirror  h  attached  to  each  aatatic  (galvanometer,  which 
tnorin^'  with  the  needle,  reflei^ts  a  ray  of  li^ht  from  aide  to  side  ou  one  half 
of  the  sheet  of  piper,  and  thus  regLstera  the  direction  of  the  magnetic  int?ri- 
dkn  on  one  side,  and  airrcnts  at  ri|,'ht  anglca  to  it  on  the  other,  with  a  fi^ed 
litie  between.  The  new  and  improved  ftppaiutua  is  from  a  design  hy  Mr, 
C  F,  Tarlev,  otigineeHn-chicf  to  the  Atlantic  Telegraph  Company.  We 
bpe  to  dmicrtbe  it  in  our  next. 
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Xew  Printing  Procofc— Mr.  P^dmer,  of  Stmielioiise,  Deron,  by  employing 
gelatine  instead  of  coUodion,  as  suggested  by  Mr.  6.  Dawson,  of  King's 
College,  has  perfected  a  veiy  beantifdl  process  of  printing  on  paper  or  opal 
glass,  which  will  take  rank  with  the  rery  best  of  the  new  printing  processes 
recently  introduced.  Mr.  Palmer's  process  is  based  on  the  suspension  of 
chloride  of  silrer  in  gelatine. 


PHYSICS. 

Physieal  Pkewymena  of  tke  Hydrogen  Flami.—^ir.  W.  F.  Barrett,  of  the 
Boyal  Institution,  has  published  some  curious  obserrations  of  the  effect  of 
contact  of  a  hydrogen  flame  with  various  bodies.  When  conducting  some 
experiments  last  spring,  in  which  the  hydrogen  flame  was  directed  against 
certain  bodies,  a  peculiar  blue  colour  was  produced.  A  careful  examination 
ci  this  blue  coloration  showed  that  it  occurred  only  when  the  flame  came  into 
actual  contact  with  the  substance,  the  colour  being  restricted  with  great  pre- 
cision to  the  place  where  the  hydrogen  was  in  combustion  ;  according^,  it 
gave  in  section  a  fftithfid  image  of  the  construction  of  the  flame,  lliis  singular 
aiqpeaiance  was  inyariably  of  a  rich  blue  tint;  its  production  was  instan- 
taneous, but  its  duration  was  generally  short,  for  it  disappeared  after  a  few 
seconds'  exposure  when  the  flame  continued  to  play  upon  one  spot^  althou^ 
it  was  immediately  restored  by  shifting  the  position  of  the  jet  to  an  untried 
portion.  A  classification  of  the  substances  emjdoyed  yielded  no  satisiactoiy 
clue  to  the  cause,  even  blocks  of  ice  exhibiting  the  peculiar  colour.  Several 
experiments  were  made  in  vain  to  discover  the  source  of  the  phenomenon, 
till  at  length  an  accident  revealed  it  '^  Amongst  the  various  substances  I 
examined,"  says  Mr.  Barrett,  ^  I  found  round  that  vulcanized  india-rubber, 
when  exposed  to  the  flame,  exhibited  the  blue  colour  with  great  briUiancy. 
But  here  I  had  reason  to  believe  the  blue  colour  was  occasioned  by  tbe  com- 
bustion of  the  sulphur  with  which  the  india-rubber  is  associated.  To  see  if 
such  were  the  case,  a  plate  of  platinum  had  its  sur&ce  rubbed  with  a  stick  of 
sulphur,  and  was  then  exposed  to  the  flame.  Although  no  blueness  was 
visible  before,  yet  after  the  rubbing  the  coloration  shone  out  brightly  for  a 
short  time,  having  in  every  respect  the  same  appearance  as  the  luminosity 
seen  on  granite,  &c.  Afterwards  I  found  that  the  slightest  contact  of  sulphur, 
or  a  body  containing  it  in  the  free  state,  was  sufficient  to  impart  to  any  substance 
the  power  of  showing  the  blue  coloration  beneath  the  hydrogen-flame.  When 
a  plate  of  platinum  which  showed  the  blue  colour  from  being  wiped  over  with 
a  piece  of  vulcanized  rubber,  was  examined  with  a  high  power  under  the 
microscope,  some  spots  were  seen  which  were  unaffected  by  a  drop  of  water, 
bat  which  readily  dissolved  in  bisulphide  of  carbon.  These  apd  other  ex- 
periments convinced  me  that,  at  any  rate,  the  chief  part  of  the  phenomenon 
moat  be  attributed  to  the  presence  and  combustion  of  minute  quantities  of 
•D^ar.''  The  writer  concludes  by^supposing  that  sulphur  beii^  present  in  the 
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atiaoi|ibere,  tli^  vi^rions  Bubstancies  exaniinCKi  by  him  became  impregnated 
uritJi  IV — Vide  Pkilo^ophk^iJ  Ma§mint,  November* 

Pftttunand  Ttmpfrafurf.  oftkA  Air  in  Mines, — M,  Simonin'a  ^Jtperimenta 
d0  not  enable  him  to  e^tablkh  a.iiy  general  Iilws,  but  the  mean  of  foar  expen^ 
meate  at  the  coal-mines  of  Creiiaot  and  Epimic  gave  a  rise  of  one  degree  (C) 
cf  temperature  for  every  45  metres  of  vertiwU  descent,  and  a  rise  of  one 
mUliinetre  in  the  barometer  for  every  W\  metres  of  vertical  descent,— Vide 
ihmptet Mndm,  Dec.  4 
A    ft*tr  Irumiatif^j  Makrtal.—Mr.    W*  A.   Man?ball,   LeadeuhaJl-atreet, 
has  invented  an  isulating  materuil  for  telegraphic  and  other  pur- 
It  eonftisti  in  the  employment  of  a^^beatoa  or  amiatitus   (amiante)  for 
itKukiing  purposes.     The  inTention  also  conBLstjs  In  protecting  and  com* 
lletiqg  the   injaiilation   of  telegraphic   wire,  etpeci^ly  for  submarine  and 
soibtcctanean  pnrpo&es,  previouslr  covered  with  the  asbesto^j  or  iimiantua  by 
ftnoiijiding  or  ineloBing  it  in  a  metat  tube^  by  preference  of  tin. 

fiin^tf  Farm  of  Filkn — A  rery  simple  and  perfect  form  of  lilter  haa  bem 
^rfited  by  the  AppatatefAr  of  the  College  of  France,  and  deserves  attention* 
It  if  tfttftde  by  placing  in  a  tank  of  impure  water  ii  vessel  »o  arranged  that  ft 
^Kia^  which  it  contains  shall  lap  over  it^  edge  and  dip  into  the  water  of  ih& 
Unk  The  srponge  gradually  sucks  up  and  purifies  the  water  in  the  reservoir , 
vtd  allowi  it  to  drop  into  the  smaller  vessel  or  receiver,  from  which  it  may 
be  town  off  by  a  tube.  By  placing  a  few  lumps  of  charcoal  in  the  bottom  of 
^  tfoei^er,  filtration  of  the  most  perfect  kind  may  be  eifected* 

Ekdricit^  in  Souvidin^.^ — A  very  ingenious  matmment  for  obtaining  the 
toencste  soundings  of  deep  water  has  been  devised  by  M.  Hi^douin,  of 
Itoub*  The  difficulty  which  pre^^^nts  itaell  in  the  case  of  the  apparatus  at 
ptsent  etuployed  h  to  ascertain  the  exact  nmraent  at  which  the  lead  touches 
tbe  bottE>m.  This  obstacle  is  renmved  l>y  M.  HMouiu'i*  invention.  In  his 
cDUijivjknce  tlie  sounding-Une  is  u  kind  of  light  telegrstph  cubic  inclosing  two 
jitrfectly  inmibted  wire.s,  both  connected  at  one  extiiemhy  with  the  IgjuI,  and 
the  other  wtdi  the  tivo  poles  of  a  galvanic  battery*  The  kmd  is  so  arranged 
on  touching  the  bottom,  contact  is  nuide  Ijetween  the  ends  of  the  two 
iraiBa ;  thus  a  current  is  establiahed,  and  thi.^|  by  rin^ng  a  bell  placed  in 
oannectiou  with  the  battery,  aimounces  the  exact  moment  at  which  the  lead 
tM^MS  theaea-bottom, 

Bpedrwm  Anaiyns  in  tfu  IkU^timi  of  Cld&rinr^  htdini',  *ft<-.— Tbe  difficulty 
of  recognizing  small  amounts  of  iodine,  broininej  and  chlorine  in  a  mixture  of 
itibtd  salla  is  well  known.     Hitherto  it  has  been  foimd  impossible  to  detect 
thtm  eltmentfi  in  such  mixtures,  when  exceedmgly  small  quantitiea  wetie 
pftetent     Herr  Mit^cUerlich  has^  however,  discovered  a  method  of  detecting 
them  by  the  spoctro«c«jK?,  and  he  gives  it  in  a  lute  number  of  Po^^audof^M 
Avmalm,     It  is  n^  follows  :— The  sobstaiice  to  be  examined,  well  dried,  is 
iufllllAiely  mixed  with  half  its  weight  of  Rulphnte  of  ammonia  and  one-tenth 
ilA  weight  of  ojdde  of  coj>i»er.     This  mixture  is  placed  in  a  globular  enlarge- 
ment of  a  combust  ion- tube,  one  end  of  whic!i  is  connected  with  a  hydrogen 
pAometer,  the  opposite  end  being  open.     A  Btream  of  hydrogen  ia  passed 
^^Mgh  the  tube,  and  heat  gradual] ly  applitnt  to  the  niixtarc.     The  hydrogen 
^^Hsig  ignite^!,  tlie  6rst  appearance  »een  in  the  spectrum  apj>aratus  is  a  bright^ 
^^SB  in  Ihe  green,  in  whit-h,  howeTer,  no  definite  ftpectrum  can  be  perceived ; 
I  VOL.  V. — NO.  XVill,  K 


130  POPULAR    SCIENCE    EEVIEW. 

but  afterwards  the  spectrum  of  the   haloid  salt  of  copper  is  distinctly 
visible. 

Obterration  on  th^  Dip  of  tkf  yTa^wtic  Xfedlt, — Mr.  P.  E.  Chase  gives  the 
following  as  the  result  of  his  observations : — 

1.  The  lines  of  e(|nal  dip  are  arranged  in  approximate  parallels,  aroanjl  the 
two  (principal)  magnetic  poles. 

2.  In  consequence  of  this  parallelism,  thej  are  convex  towards  the  north  in 
the  Pacific  Ocean,  and  towards  the  south  in  the  Atlantic  Ocean. 

3.  The  magnetic  parallek  also  approximate  to  the  isothermal  parallels,  both 
in  direction  and  in  position,  but  with  some  important  departures. 

4.  In  South  America,  the  magnetic  equator  is  depressed  nearly  30*  south 
of  the  isothermal  equator ;  it  is,  however,  nearij  equidistant  from  the 
(principal)  north  and  south  magnetic  poles. 

^,  The  magnetic  parallels  near  the  magnetic  poles  are  more  convex  than 
the  isothermal  lines,  but  they  present  some  interesting  instances  of  parallelism 
to  the  ocean  currents,  which  are  indisputably  gravitation  currents. 

6.  This  parallelism  is  speciaUy  observable  in  the  regions  of  the  equatorial 
currents,  the  Gulf  Stream,  and  the  North  Pkcific  and  Japan  currents. 

7.  If  a  series  of  waves  were  propagated  through  the  air,  £rom  the  magnetic 
poles  to  the  equator,  with  alight  deflections  by  the  continental  contours  and 
ocean  cunvnts.  they  could  be  represented  with  great  aocuraqr  by  the  magnetic 
parallels. — Vide  PtvciiMtigf  of  tki  Amai€aH  Fkilosaphical  SocUtyy  voL  X 

Niv  ra 

Pr^^liiir  PhrnomrtM  of  Erif^>rY*r*J^«, — Herr  Fapea  investigations  on  the 
eifloieecenoe  of  cr>-st;ils  are  oi^ntinued  in  FopgeHdorgTf  Annalen.  The  writer's 
objtvt  is  to  show  th:it  thi»  aotiv^n  is  not  propagated,  as  might  have  been  sup- 
)Hvtetl,  im^ilarly.  but  in  spots  of  a  certain  detenuinate  form,  generally  par- 
taking more  or  Ic^sst  of  the  ellii^*id.  The  relative  proportions  of  the  diameters 
of  the^e  figures  are.  he  $tate$,  intimately  connected  with  the  form  of  the 
cr^-st^^.  He  mentions  the  well-known  &ct  of  the  difference  in  the  heat- 
ot^nduotinc  )x>wers  of  a  crystal  in  different  directions,  which  he  considers  to 
Iv  s«>mewhat  akin  to  the  i>henomenon  he  describes.  In  some  substances— 
for  e\»ni(>lo,  newly-fonueil  onrstsids  of  Glauber  s  salt — laige  elliptical  spots 
may  W  notioe^l  within  live  or  ten  minutes  after  their  removal  from  the 
mot  her  liquor.  In  sulphate  of  zinc  the  same  thing  may  be  observed  after  the 
lapse  \^  a  liay  or  $i\  the  isolated  spots  having' a  regular  and  sharply-defined 
outline.  The  efflorescence  takes  place  with  greater  rapidity  in  the  direction 
1^  the  shorter  a\is  of  the  cry^taL  and  slower  in  that  of  the  longer  axis.  The 
form,  then,  i\f  the  efflorescence-figure  of  any  particular  Uce  of  the  crystal 
dc^HMids  on  its  positi^m  with  regani  to  the  axis.  He  suggests  that  this  &ct 
may  Iv  found  useful  in  determining  the  system  to  which  a  ciystal  belongs 
whon  the  ordinary  methixi  fidls  to  give  satis&ctonr  results.  The  same  kw 
may  pn>l\aMy  hold  gvHxl  during  the  separation  of  other  substances  besides 
w;itor,  s\ioh  as  oirlvmic  acid  or  •—i^^nm  from  oystals  containing  these 
c\>uqvunds.  -K^kuitr^  Dec  ± 

.1  .V(  ?r  ytx^U  «^  BMMirM  M^fkkdtkm  k  proposed  by  Mr.  Edward 
iVv^lcy,  in  a  Wtter  ^  h  Cteneai  JTswi  of  November  3rd^ 

Without  donbliar  "aii^nlioii  of  the  barometer  is 

capable  of  grMbi  ^a/km uetiiod  bj  which 
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aa  great  i^eetmic)*  may  he  obtAined  without  the  uncertain  friction  of  a  ^mt, 

lest  l^bli'  U>  get  out  of  oitloFf  mtdf  congeqiieutly,  more  u&efiil  in  the  Imritk  of 

llie   pablie,      Tke    principle  U  that  of   an  independent,  veftlcftlly-muving 

pod,  regLstcring  instjuitlv  the  ptrtnt  at  wliich  it  comes  into  contuct  -with  the 

luenrury  uf  th^  baroiDeter  by  tluia   fgniiing  ati  electric  etreuiu      As   nu 

ifrdijjiuy  intnlificfttion,  h©  suggests  thflt  every  hour  tlje  rod  iilniuld  be  lowered 

thnniu;li  tJie  whole  range  of  the  birouieter  by  cluck  work.     On  the  foruiMioii 

of  coiiUcU  mi  elcclromii^uet,  bj  rnenns  of  mi  arrnutvire^  would  vmrne  a  point 

CATricd  iilon{£  with  the  i\yd   to  be   indented  into   the  n*|^Htcrin|f  p«p**r,  i>r 

other  itiiit4?ri»l,  on  »  reviilviiig  druni,  uiinikr  tv  thit&e  alre.'niy  conBtrnct*^! 

for  ih«5  purpotK.'.  to  go  for  a  week  at  a  time.     For  more  ncctimte  piirpo^ea 

itiH  tbe  dntni   mi^ht  be   mnde  lar^er^^miy  five   inches   in   diameter,  nnd 

fo!irte«u  inches  k»iig,  aJid  tbvided  vertically  mU)  two  inchm  for  every  dHy. 

In  CiuA  cane  tke  drum  would  hivve  to  be  tuoved  upon  its  yertical  iixifi  eveiy 

limfi^  through  a  diviston  et^iml  to  the  interval  of  regi»trat]on,^-one^twe]ith 

of  «n  inch  for  one  hour,  for  iiustimce— Hud  the  record tnfi^point  would  remain 

*t*tionary,  etoept  wheii  licted  on  by  tbe  nnignet.     At  the  hour,  a  siniuHn- 

aeom  motkm  ^^ouh]  have  to  be  given  to  the   rod  und  the  drum,-^the  finut 

t^tiieai  und  dei^eenditi^f  the  other  horizonUil  and    revolyiii^^ — m  thftt  one 

ificfa  and  a  kilf  of  the  one  would  be  equal  to  fifteen  inches  drcutnfereiiee  of 

tfce  atier.     The  electee  cvurent*  by  means  of  the  uiaf^et  us  before,  wouid,  at 

tile  tn^tant  of  contaot,  reeord  the  point  at  which  this  took  place,  and,  con- 

KquentlVf  tbe  height  of  the  baionieter  at  thut  tiiue. 

The  Fh^*kM  of  AUorpli&n. — The  curiwus  fuct  [nitinted  out  by  Ponillet  in 
1822,  thut  when  a  fluid  is  absorbed  by  a  porous  6ut*t?tance,  %  riae  in  tern* 
tture  occurs,  hiui  given  origin  to  aome  strange  expUuiations  and  diiicim- 
The  aulijece  haa  rt^cently  been  taken  up  by  Jun>^k,  who  nttribntea 
Iftitcmtion  in  tenijiemture  to  the  formation  around  each  particle  of  the  porous 
dy  <d  A  thin  layer  of  fluids  **  in  which  the  individual  moleculea  move  with 
much  less  fritted om  ;  thtw  pointing  to  a  condejisation  of  the  fluid  in  thoste  prirtft," 
I  j^tipport  of  hi;»  theory,  he  (juot*^  a  l^oper  by  Hoae^  on  the  ernjra  which 
\  m  the  determination  of  the  specific  gravity,  when  the  i«ul^tftnee  la 
I  in  a  fttate  of  tine  subdivision,  Tbe  finer  the  p(trtide»  of  tbe  body  und^r 
tudniiuiyonf  the  greater  will  be  the  resulting  specific  gravity.  He  proeeeda.  | 
by  tuKuming  tbit  the  te(n]>eniture  of  a  body  rises  or  falk  when,  by  anj 
latpmal  lueaiis.,  it  is  caused  to  naaume  the  condition  inducetl  by  the  subtiuo- 
tion  or  ftdililion  of  beat  respectively.  Applying  thia  in  the  caae  of  watt^r, 
tl  vmild  follow  tliat  when  it  Ls  alniorbed  by  a  i^orouB  suli^taoce,  the  t-empera- 
ure  should  either  ri.^  or  fall  according  as  the  water  is  below  or  above 
4""  C. — Urn  point  of  maxinuini  den^^ity.  This,  in  foct  wbm  found  to  be  tbe 
«i^,  and  the  result!  of  his  experiment.H  may  be  shortly  stated  m  foUowa  i — 
L  The  tempertituns  of  water,  when  absorbed  by  aand,  ia  nuied  or  lowercil^ 
according  hji  it  w*aa  previously  either  above  or  below  4^  C.  L  Water  at^ 
<>\  whcB  jibniurbed  by  snow,  ia  lowere^l  in  temperiiture*  3.  The  phenonienou 
n»j  he  mffod&d  m  ft  oonftequenc^'  of  the  condensation  of  the  water  on  the 
«irfiK«  of  the  abftorbent  body,— Vide  Fotj(jmd(trff'«  AmaUn,  No,  6,  1»65. 
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ZOOLOGY  AND  COMPARATIVE  ANATOMY. 

The  BelatioM  of  the  Brachiopoda, — In  a  meuioir  just  published,  M. 
Lucaze-Duthiers  controverts  the  current  opinion  regarding  the  zoological 
position  of  this  class.  He  has  pointed  out  that,  contraiy  to  the  beautiful 
inquiries  of  Professor  Huxley  and  Mr.  Hancock,  the  Terebratula  is  not  closely 
allied  to  the  Molluscoida,  but  has  closer  affinities  with  the  Bivalves.  The 
horse^oe  process  is  almost  the  only  structure  resembling  that  of  Mol- 
luscoida. He  corroborates  Professor  Huxley's  statement  that  the  intestine 
of  Terebratula  is  cu^cal,  and  thus  arrives  at  a  very  different  conclusion  firom 
that  put  forward  by  Professor  Owen. — Vide  Comptes  RmduSy  Nov.  6. 

The  Decelapment  of  the  AxoloU. — At  a  late  meeting  of  the  French 
Academy,  M.  Aug.  Dum^ril  described  the  results  of  his  observations  upon  the 
development  of  the  Axolotl  (Siredon  Mexicanus).  At  a  former  meeting 
(April  last)  he  described  the  first  changes  which  the  ova  underga  He  has 
since  carefully  watched  the  several  metamorphoses  exhibited  by  the  speci- 
mens in  the  Menagerie  of  the  Museum  of  Natural  History.  Having  described 
the  external  changes  of  form  which  these  interesting  reptiles  underwent,  M. 
Dum^ril  asserted  that  a  corresponding  series  of  internal  modifications  accom- 
pany the  outer  ones.  *'  The  scarcity  of  specimens  prevented  my  following 
through  their  progressive  course  the  changes  presented,  by  the  hyo-branchial 
aj^Mumtus,  but  the  anatomical  examination  of  their  structure  in  one  of  the 
specimens  showed  that  the  three  internal  branchial  arches  had  disappeared ; 
there  remained  only  the  most  external  one,  which,  deprived  of  its  dentated 
membrane,  and  united  by  an  articulation  with  the  ccmu  of  the  thyroid 
cartilage,  constituteil  a  sort  of  posterior  joint  Behind  this  piece  was  se&i 
on  each  side  the  anterior  branch  of  the  hyoid  bone.  The  median  or  basi- 
hyal  piece  was  well  developcil,  and,  as  in  the  other  parts  of  the  hyoid,  ossifi- 
cation had  commenceiL  The  bodies  of  the  vertebne  were  less  concave  on  the 
IKisterior  surfaces^  but  especially  so  upon  the  anterior. 

Th<  ihst  from  the  Bottom  of  tht  Atlantic  has  been  described  by  Mr. 
Sidebotham  in  a  paix^r  i\^d  before  the  Manchester  Philosophical  Association. 
In  the  unsuccessful  atten))4s  nuule  to  raise  the  Atlantic  cable,  the  grapnels  and 
n»pes  bitHight  up  with  thorn  a  quantity  of  ooze  or  mud,  some  of  which  was 
scraped  off  and  ivreserved.  He  obtained  specimens  of  the  deposit  firom  Mr. 
Fairbaim,  and  snbinitteii  them  to  microscopic  examination.  In  appearance 
the  dopc«it  wsembles  dirty  clay,  and  reminds  one  of  the  chalk  of  Dover ; 
indeed*  it  pn»ents  such  appearances  as  would  lead  to  the  inference  that  a 
bed  of  chalk  is  now  being  formed  at  the  bottom  of  the  Atlantic  It  was 
composed  entirely  of  minute  oi^^anisms,  which  exhibited  a  veir  fragmentaiy 
condiiiiHi. 

IV  litk^^^^^jt  of  Men  rtnif  .4|v*.— A  most  important  and  noteworthy 
memoir  has  ly?en  |>ubli>hcd  by  Mr,  St.  i»eoi^  Mivart^  in  which  the  writer 
show>»  ti  e  reUiixui  mhioh  e\i;^t*  belwwn  the  vertebral  columns  of  the  primates. 
The  UufT  jn\Mip  he  ix^jpinis  as  divisible  into  four  se^urate  sections,  which  are 
reprefe*t*«t*>l  iwj^nwly  by  ■  I  ^^Mi«k  .2'  Cffx^^^tiucHts  ,3'  XyciiabuSy  and 
v4  i^ntir  Xhe  at&niti<^  i\f  th<^?^  si^b-xx-^ves  he  has  ingeniously  represented 
in  a  sk^:■;  of  xrlvrtrsK-'::;:  N^-ho:.;e,  in  vhioh  the  st'^v^i'ral  branches  correspond  to 
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tfi  tki  Frcneh  Zoological  Gardejw. — The  ThnM  fDecember  2)^ 
tthe  Mcko  Agricoh,  atatt^a  that  the  cattle  plague  is  spiTtadmg  aimmg 
Ute  jmimaU  of  liie  Zitolugical  GardetiB  of  the  Bois  de  Boulogne.  It  Yum 
altecki&d  the  goiits,  fom  of  which  were  kiUed  on  Tueuduy,  making  eighteen 
dbiftlifl  among  the  aiiimak  since  the  arrival  of  some  g^izelloQ  foni  Londoii. 
FdittiiiatetT^  ^^  dlseami  has  not  been  ohs^rved  oatside  that  efttabliahmeiit^ 
tod  the  greatest  precttutioua  ure  taken  to  prevent  it  froni  epreadiDg.  All 
I  UBiittlft  suspected  of  heing  infected  are  iminediatelj  kille<L 
Hl%<  JI£oa'»  E^g- — Since  our  \i\iii  i^ue  a  splendid  Mpecimen  of  the  e^  of 
flM  Dinoroia  ha«  beeii  exbibit^jd  in  this  counti^,  put  up  to  auction,  and 
^buaght  in*'  by  the  proprietors  for  ^125.  Some  LntCTOstiJag  details  con- 
cduing  tlie  history  of  gigantic  bird's  egi^  have  been  supplied  by  a  contem- 
spotaty,  and  we  quote  them  for  om  re^ideisi : — 

In  1354,  M.  Geofiroy  de  St.  Hlkire  exhibited  to  the  French  Academy 

inae  csgp  of  the  EpyornL;,  a  bird  which  formerly  lived  iii  Madagascar,    The 

ktger  of  these  wat  12'1  inches  long,  tmd  11 '3  inches  wide  ;  the  sm&Uer  one 

'wxi  tUghtiy  less  than  tlu^.    The  Museum  d'Histolre  Naturelle  at  Paris  alBo 

«OQt«iJis  two  eggs,  both  of  which  are  larger  than  the  one  recently  put  up  for 

mkj  the  longer  axis  of  which  meagare^  10  inches,  and  the  ahorter  7  inches 

In  the  diijcuasion  which  followed  the  re4tding  of  M.  de  St  Hilaire^ft  paper 

M,  Valenciennes  i^tated  it  was  quite  impossibte  to  judge  of  the  sL2e  of  a 

Iwp3  by  the  size  of  its  egg,  and  gave  sevenU  iiistanceft  in  point.     Mr,  Strkk- 

IkiJ»  m  some  "  Notices  of  the  Botlo  and  its  Kindred,"  published  in  the 

A%tyd*  o/  NtduTol  HisUyr^f  for  November,  IS41I,  sayii  that  in  the  prcviouji 

jew  a  Mr,  Duinarele,  a  highly  r^pectable  French  merchant  at  Bonrhoa 

•»^at  Port  Leven,  Madagn&car^  an  onormoiia  eggj  which  held  "  ihirtteii  tnVi<5 

fiofi  hoUh'4  of  Jiuu!.''    The   natives  stated  that  the  ^g  was  found  in  the 

jnuglej  and  **  observed  that  such  eggs  were  very,  tw/  rardtf  met  with,"    Mr, 

Strickland  appeai^  to  doubt  this,  but  there  ieems  no  reason  to  do  ao 

Allowing  a  pint  and  a  half  to  each  of  the  so-called  "  qnarts/  the  egg  would 

hU  liif  pints,   Kow»  the  larger  egg  exliibited  by  St  Hilaire  held  ITi  pints, 

is  he  him&elf  proved,    Tlie  difference  is  not  so  veiy  great,    A  w^ord  or  two 

ihout  the  nesU  of  such  gigantic  birds.    Captain  Cook  found,  on  an  island 

m^  the  north-eAst  coast  of  New  Holland,  a  neat  **  of  a  most  enormoos  size* 

It  wma  built  with  stkk^  upon  the  ground,  and  was  no  less  than  mx  and 

tl%iitj  feet  in  circumference,  and   two   feet  eight  inches   high," — (Ken's 

CoGt^Hon  of    Voyagt^  and  Travels,   xiiL  3 IB.)      Captain   Flinders  found 

two  sLaular  nests  on  the  smith  coastii  of  New  Holland,  in  King  George^s  Bay. 

In  his  '*  Voyage,  &c;,'*  London,  1818^  he  says,  *^  They  were  built  upon  the 

pomicl,  from  which  they  rose  above  two  feet,  and  were  of  vast  circumference 

and  great  interior  capacity  ;  the   branches  of  trees  and   other  matter  of 

which  each  neut  wm  composed  being  enough  to  fill  a  cart— Vide  Th€  Rmder, 

Bee.  S* 

TTu  MtiMeul^T  Fori^e  of  hisects. — At  the  meeting  of  the  Eoyid  Society  of 
BtUAek^  held  on  the  4th  of  November,  a  re|>ort  was  le&d  on  M,  Plateau's 
nmnotr  on  the  above  subject  The  author,  by  means  of  very  ingenious 
«iipesiiDeiitaf  attempts  to  show  that  the  muacuJar  force  of  insecU  compared 
with  that  of  the  vertebrates  is  enormous.  The  common  cockcliafer  is  capable 
<sf  exerting  a  tractile  force  equivalent  to  fourteen  tinici  the  weight  of  hk 
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body,  whilst  the  drawing  power  of  a  horse  is  only  -e?  of  his  weight.  Ab  the 
result  of  500  experiments  on  different  insects,  he  states  generally  that  the 
power  exerted  is  inveniely  proportional  to  the  weight  of  the  insect.  This 
interesting  paper  was  ordered  to  be  printed  in  the  Bulletin. 

Historic  Ageofiht  Dog. — M.  Quatrefages  has  presented  to  the  Academy  a 
curious  memoir  on  the  origin  of  the  race  of  dogs.  In  China,  he  states,  the 
exact  period  of  the  introduction  of  the  dog  is  well  known.  It  was  in  the 
year  B.C.  1122,  that  is  about  3,(NK)  yejirs  ago,  or  about  the  period  of  the 
siege  of  Troy.  The  dog  appears,  from  what  the  writer  asserts,  to  be  a  domes- 
ticated jackal,  and  the  jackal  a  savage  dog. 

Do  Male  or  Female  Moths  Jirst  emerge  from  the  Pupa  ? — This  query  is 
repUed  to  by  Mr.  K  Birchall,  of  Bradford,  who  concludes  that  a  few  females 
are  the  first  to  appear  ;  that  about  the  middle  of  the  flight  the  numbers  of 
sexes  are  equalized,  and  that  the  males  continue  to  appear  for  a  day  or  two 
after  all  the  females  have  emerged  from  the  pupa  ;  and  this  appears  to  be 
an  arrangement  admirably  calculated  to  provide  a  partner  for  every  female. 
From  various  causes  female  moths  appear  to  be  less  numerous  than  males, 
but  he  believes  this  to  be  only  in  appearance  :  the  female  has  more  im- 
portant business  in  hand  than  sipping  sugar,  or  flying  round  a.  lamp,  and  is 
also  more  lethargic  in  her  habits.  He  has  been  struck  with  the  equal 
division  of  the  sexes  in  broods  reared  from  the  egg ;  for  instance,  in  the 
large  brood  of  L.  caniola  reared  this  year,  the  number  of  each  sex  is  exactly 
the  ttme  ;  whereas  at  large  he  has  never  captured  more  than  one  female  for 
ten  males  of  this  species. 

The  Zoological  Society  s  Gardens. — In  the  list  of  the  vertebr&ted  aninmh, 
published  recently,  the  distinguished  editor.  Dr.  Sclater,  gives  the  subjoined 
table,  which  is  quite  sufficient  to  show  the  prosperous  condition  of  the 
association,  and  its  efforts  to  promote  the  interests  of  science  : — 


JannaiT  1st. 

1S55.I 

1 

1S56. 

394 

770 
US 

1857.'  1S5SJ 

1     j 

1859.' 

1860.1 

1861.  1862.  1863.  1864. 

Quadrupeds. 
Reptiles  ... 

387' 

76^ 

1  104 

.125  ; 

443  379 
8l>2   775- 
156   137. 

2So: 

8si; 

15ti 

364 
819 
137 

467   450   485   667 
931   ^4:}  1114  1063 

192,   121:   149;   100 

Total 

12S2  1401  1291 

1322 

1 

1320 

159i\  1414;  174S|l730 

T%r  Miermcopic  Anaiomjt  of  the  Hpdroaoa. — Professor  KoUiker  has  inb- 
ILshed  his  reeeaivhes  upon  the  histokigy  of  the  hydroioa,  in  the  yatural 
History  Joumed  of  Wuriurg.  In  the^  animaU  he  distinguishes  three 
kinds  of  connective  tissue.  Cue  forms  the  tentacles  of  the  hydroid  polyps, 
and  all  the  solid  tentacles  of  the  Medusii\  It  ^wesents  the  appearance  of  a 
s<-ries  of  cells  ^tnHArnhir  c<iU  of  KefeR^ttnn'  ixvupying  the  axis  of  the  ten- 
tacle. These  ceils  ivvssess  no  contrsctility  ;  at  leasts  the  tentacles  of  the 
.^ginid^  and  TrachynemidA'  which  present  this  structure  are  rigid.  The 
contractile  tentacles  owe  their  contractility  to  a  muscular  layer  situated 
between  the  cellular  axis  and  the  external  epithelium.  This  cellnlar  axis  is 
ooIt  a  dependence  of  the  iniemad  epithelium  which  lines  tho  dL^^tive  cavity 
(Hvdrvlds-.  or  tlie  i.;:ir^:wLl  c.  uti    ^lv^lv.^v.  .     h  pr^»Wii»*y  acu  as  an  elastic 
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aiitagonLsllc  to  the  miiticular  kjer,  Tbe  Becotid  kind  of  connectiTe 
ifl  m  mihstsMGfi  destictite  of  celk,  which  fmm^  the  utubrelb  of  aU  the 
i  Medii^K;^  bicludiit^  the  g^Utinoim  sitbatauce  of  tli«  n^Utary  belk  and 
of  the  Siphonophoim.  Bometiiues  thii  3ubHt&nc«  ii  entirely 
sometUTK^  ii  k  tm^efsed  by  niioierQUs  fMiTQn  reiy  like  the 
distic  fibres.  Id  pn  .^^norea  the^e  fibres  are  attached  to  b  menibmne  capable 
fit  isttlfttioiif  phiced  beneath  the  epithelium  of  the  cod  vex  suHiice  of  tlia  uin- 
bnUa.  The  third  form  i§the  weU-known  ^ebttnous  mibstaneet  with  dbiseiai- 
silid  oelb,  of  the  imibrelk  of  the  higher  Medu!*a^  Priifeasor  KiiUlkeT  «gre<m 
vith  Professior  Virchow  in  denying  the  existence  of  those  cells  in  Cyan^ta 
mfniiaiOt — Vid^  l*h€  QuarUrif  Jowmai  of  MicroKcopi&d  ^'ei<^^c€^  No,  XX, 

fJU  ^fd$kr»ml  Apptsraitu  cf  Midimna&i.^^Herr  Gf?genbutir  baa  published 
ft  fAhiilile  easay  upon  the  eplit€frm&l  bones  of  roaiuniHk^  which  hm  beon 
teunliit^  in  the  NiUurtd  Hist&ry  Meview  (Na  XX. ).  He  coii&idoj^  that 
tkio  Bfc  three  principal  varietiee  in  the  coiilonnation  wliidi  theao  bones 
iBtitiie  in  qtmdruped^.  The  first,  wbicb  m&y  be  regarded  an  the  most  com- 
fkle,  !£  tluit  in  wtiioh  the  epistemal  conduits  of  a  inediaii  piece  connected 
ttdi  tine  stemiun,  and  carry mg  two  lateral  transyeree  portions.  The  second 
Ibtm  h  ebamcterised  by  tbe  presence  of  the  luediao  piece  aione,  and  is  eeeit 
k  the  irog  and  crocodile.  The  third  fonn  is  cbacocterized  by  the  absence  of 
PHi  median  piece,  the  two  lateml  portions  being  ^ill  vUible.  Tlie  whole 
illt)ctnf«  men£a»  here  to  be  dependent  upon  the  prcseoce  of  a  claTicle«  and 
from  its  ■.ppesmncei  with  few  m^xli^cation^T  it  conKtitutei«  n  connecting  medium 
between  the  ckviele  and  tbe  atemimi- — Vide  tbe  JcnaUehe  ZeiMiH/tfiir 
Mr-fUdn^  voL  I.  p,  175,  and  Nalumt  Hidory  i^m^ic,  iia  above. 

Tht  Traititformatioii^   of  Chloeoii  dimi^^iiatum  have  t»een  mont  carefully 
ol«erved  and  detailed  in  a  memoir  iiTitten  by  Sir  John  Lubbock,  KR.S. 
lim  insect  ia  one  of  ihe  Ephemeridfe  or  day-flies,     Tbe  larva,  iu  the  earliest 
itige  observed  by  Sir  John  Lubbock,  iBamLuute,  transparent,  uctive  creature, 
with  a  buTge  head^  a  tapering  abdomen,  and  two  long  caudal  appendages.     It 
^t»ids  about  a  vear  in  the  water,  during  which  time  it  increases  in  si^^e,  and 
libera  considerably  in  appeanince.     The  changes,  however,  are  produced  quite 
gradually^  tbe  inaect  going  through  about  twenty  changes  of  form,  each  ao- 
(ompanied  by  a   change  of  skin.      The   antenna?  increase  in   lengtb  and 
ia  ikt  nuinber  of  segjuente  at  each    ntoult,   and  it  Is  remarkable  that 
thii  increase  in  not  proiluced  by  a  growth  of  the  entire  organ,  but  by 
a  rapid   development  and  divisjion  of  the  third  segineotj  counting  from 
tlie  base.     In  the  first  stage,  the  larva  has  no  respiratory  organs,  either 
«xlenial  or  internal     After  the  first  eWnge  of  akiu,  however,  the  pos- 
terior angle*  of  several  abdominal   segments   become  eloDgated,  and  after 
one  €^t  two  more  moults,  the:je   eloni^tiouji  have  taken  the  form  of  the 
gills  or  branch ue  characteristic  of  the  fpecies.     At  the  same  time,  the  tracheae 
make  their  ajipearance*     So  fiur  as  the  author  is  aware^  no  other  insect  ha& 
yet  been  observed  which  i.^  entirely  dlstitute  of  tmcheie.     After  the  Erat  one  or 
two  moulti*,  a  minute  knob  api>ear8  between  the  two  caudal  appendageHj  and 
witli  esfdi  moult  this  knob   mcrcaacB  in  tetigthr  so  that  the  larva^  which  had 
Of^iluiUy  two  taila,  finally  possesses  three.     After  about  eight  moults  imve 
taken  place,  it  may  be  observed  that  the  posterior  mesothoiacic  angles  are 
apglitJy  elongated.    At  each  change  of  skin,  these,  the  first  rudiments  of  ik% 
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wings,  become  more  apparent,  and  when  the  insect  finally  leaves  the  water, 
these  rudimentary  wing-cases  cover  the  first  two  or  three  abdominal  segments. 
The  external  sexual  differences  commence  to  manifest  themselves  at  the 
eighteenth  stage.  They  consist  principally  of  the  rudiments  of  the  pillared 
eyes,  and  of  the  processes  on  the  under  side  of  the  penultimate  abdominal 
segment,  both  of  which  are  characteristic  of  the  male  sex. 

21u  Birds  of  Siberia, — In  an  important  treatise,  published  under  the 
patronage  of  Uie  Imperial  Creographical  Society  of  St  Petersburg,  and 
which  is  the  second  of  a  series  intended  to  be  issued  on  Siberian  zoology,  the 
author,  Herr  Radde,  not  only  records  the  species,  but  gives  an  account  of  the 
periods  of  the  migration  of  Siberian  birds.  He  gives  a  list  of  368  species,  whidi 
he  refers  to  the  following  orders  : — Rapaces,  36  ;  Scansores,  19  ;  Oscines,  140; 
Qallinacese,  18 ;  Qrallatoree,  74  ;  and  Natatores,  81.  Concerning  the  mi- 
gration of  birds,  Herr  Badde  confirms  the  result  arrived  at  by  Yon 
Middendorf  in  his  learned  memoir  "  Die  Isepiptesen  Russlands  ;  **  the  most 
important  of  them  being,  (1)  that  the  high  table-land  of  Asia  and  the 
bordering  ranges  of  the  Altai,  Sajan,  and  Dauria  retard  the  arrival  of  the 
migratory  birds ;  (2)  eastward  of  the  upper  Lena,  towards  the  east  coast  of 
Siberia,  a  considerable  retardation  of  migrants  is  again  noticeable ;  and 
(3)  the  times  of  arrival  at  the  northern  edge  of  the  Mongolian  high  steppes 
are  altogether  earlier  than  those  of  the  same  species  on  the  Amoor. 
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EVER  beantiful  and  fresh  are  the  varied  attires  in  which 
Nature  clothes  herself;  beautiful  both  in  fonuj  as  well  as 
in  Etnesa  of  adaptation  to  surrounding  circumsiance^j  and 
fnjsh  in  ever-recurring  altematious.  In  these  tho  lover  of 
Kature  finds  au  inexhaustible  mine  of  delight;  and  to  him 
who,  like  Humboldt,  possesses  the  soul  to  enjoy  its  external 
otpressioUj  and  can  claim  a  knowledge  of  the  intimate 
pheuonieua  wliiclx  attend  these  changes,  they  shadow  forth 
the  wonderful  laws  by  which  they  are  guided,  giving  hira  a 
ccnutant  stimulus  to  unravel  the  wholo  history  of  the  life  of 
Kieh  object. 

And,  perhaps,  to  the  microscopist  these  things  have  a 
deeper  interest  than  to  the  mem  outward  observor  of  form, 
because  by  his  instrument  he  is  enabled  to  penetrate  deeper 
into  the  transactions  of  the  laboratory  of  Nature,  learning,  at 
any  rate,  the  modes  employed  in  hewing  out  the  stones  of 
n-hich  all  animal  and  vegetable  life  is  built ;  albeit  he  is 
certain  to  find  that  there  is  a  depth  still  beyondj  which  lures 
aod  entices  liim  on,  showing  him  something  yet  to  be  un- 
ravelled and  something  to  bo  admired  at  every  stage. 

And  thus  each  returning  spring  is  hailed  by  the  student 
with  especial  delight,  because  again  he  returns  with  ^^gour  to 
his  engrossing  study,  and  because  he  finds  the  renewed 
energy  of  all  life  supplying  him  Avith  numberless  opportunities 
for  observation,  remarkable  alike  for  variety  of  form  and 
multiplicity  of  changes. 

Of  these  remarks  an  excellent  instance  is  to  be  found  in  the 
'^  Yolvox  Globator,"  the  subject  of  the  present  article  and  the 
delight  of  every  beholder. 

Though  now  classed  under  the  Confervoid  group  of  the 
AJgae  {of  which  position  every  succeeding  observation 
increases  the  propriety),  it  was  for  a  long  time  regarded  by 
naturalista  as  belonging  to  the  lower  groups  of  the  animal 
kingdom  }  and,  indeed,  with  a  good  show  of  reason,  so  long  as 
motion  was  looked  upon  as  the  peculiar  and  diatinctiro  mark 
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of  animal  life.  Bot,  since  it  has  been  indabitablj  skown  bj 
numberless  examples^  that  motion  also  belongs  to  vegetable 
life  as  well  as  to  the  animal^  it  was  transferred  to  the 
botaniiits — not,  however,  andl  after  exhaustive  and  prolonged 
argument — the  motion  produced  by  the  cilia  and  a  certain 
movement  of  the  cells  (both  hereafter  to  be  described),  being 
the  onlv  points  it  has  in  common  with  the  animal  kingdom. 

Thus,  as  before  remarked,  it  has  been  made  a  '^con- 
fenroid  *'  of  the  family  Volvocineae,  the  most  striking  feature 
of  the  group  being  that  it  consists  of  a  family  of  green  cells, 
having  the  power  of  motion  by  means  of  fine  cilia,  or  hairs, 
and  held  together  by  a  delicate  and  more  or  less  spherical 
membrane. 

The  Volvox  Globator  is  the  largest  species  in  the  family, 
and  is  by  no  means  rare,  being  found  in  open,  clear  ponds, 
where  the  water  is  free  from  sewage;  and  particularly  in 
those  ponds  whose  water  is  not  exhausted  during  summer  nor 
flooded  during  winter,  though  it  is,  doubtless,  found  in  some- 
what transient  pools.  We  are  more  likely  to  meet  with  it  on 
the  sunny  margins,  especially  if  we  seek  it  during  the  earlier 
months.  If,  in  such  situations,  we  dip  a  wide-mouth  phial 
into  the  water  near  the  surface,  and  hold  it  up  against  the 
light,  a  little  green  ball  may  be  observed  slowly  moving 
about,  the  nature  of  which  is  readily  recognized  by  the  assist- 
ance of  a  pocket-lens ;  indeed,  although  pond  water  presents 
many  green  balls  moving  about  which  are  not  Volvoces,  still 
the  experienced  naked  eye  may,  without  difficulty,  recognize 
them  from  their  being  less  opaque.  The  best  manner  of 
securing  Volvox  Globator  is  to  pass  a  small  muslin  net 
through  the  water  gently^  and  then  to  invert  it  into  the  water 
of  the  wide-mouthed  bottle,  when  a  slight  shake  will  detach 
them ;  this  can  be  frequently  repeated  till  a  sufficient  number 
are  secured.  To  place  them  in  the  live  box  for  observation, 
the  best  ])lan  is  to  use  the  glass  dipping-tube  in  the  mode 
described  in  books  on  the  use  of  the  microscope. 

Let  us  now  proceed  to  the  more  minute  description  of  this 
exquisite  organism.  It  averages  about  the  fiftieth  of  an  inch 
in  diameter ;  but  considerable  variation  occurs  in  size.  It  is  a 
symmetrically-formed  sphere  (6g.  1),  composed  of  perfectly 
colourless  transparent  membrane,  with  colourless  watery 
contcDts,  without  any  aperture;  resembling  a  very  thin  glass 
bubble  filled  with  water.  But  it  is  studded  all  over  at  equal 
distances  with  small  green  spots  (fig.  ],  a  a)  in  quantity 
varying  from  thirty,  to  ten  times  that  number;  to  which  the 
whole  body  owes  its  green  colour,  resembUng,  under  a  low 
power  of  the  microscope,  a  glass  ball  studded  with  emeralds. 
These  green  spots,  seen  in  profile,  are  drop-shaped  (fig.  2, 
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ifitfMBJ^,  thB  pointed  end  juBt  penetrating  ike  transparent 
«pliere  (fig,  2,  c)  j  while  the  large  end  points  to  the  centre^ 
^nd  is  entirely  within  the  cavity  (tig.  2).  If  this  drop-sbaped 
Hneii  body,  or^  as  it  is  called,  ^^  zoospore,  '^  be  carefully 
Mbmiued  by  a  ^-inch  object-glassj  it  will  be  noticed  that  one 
or  two  delicate,  colourless  hairs,  or  *' cilia"  (fig.  2,  h  h)^  are 
•Cached  to  the  point  which  just  projects  through  the 
iwmbrttiie.  It  will  also  he  seen  that  these  "cilia"  move 
ftbtMit  with  more  or  less  rapidity.  Their  length  is  con- 
siderable— three  or  four  times  the  length  of  the  zoospore— 
and  to  the  associated  movements  of  all  is  due  the  eaJ*y  rolbng 
motion  of  Volvox*  By  placing  some  carmine  in  the  water, 
the  direction  of  the  currents  produced  by  the  "  cilia  "  ean  b© 
weU  seen — the  granules  of  the  carmine  in  one  part  rushing 
towards,  in  anotlier  away  from,  the  Vol  vox.  To  what,  then, 
is  this  movement  owing  ?  If  we  observe  the  action  of  "cilia" 
m  even  anifnal  bodies,  we  have  reason  to  believe  that  it  is 
owing  to  chemical  changes  within,  rather  than  to  nervous 
power;  for,  after  the  death  of  the  animal — -for  instance^  the 
cotomon  mussel — for  three  hours,  and  even  to  commencing 

tridity,  the  action  of  the  cilia  of  the  board  or  gills  has 
observed.  One  can  hardly  doubt  but  that  in  Volvox 
act   in   concert,  when  we  observe  the  steadiness  with 

lich  the  total  movements  take  place;  for  at  one  time  it 
riy  moves  across  the  field  of  the  instrument — then  it  stops 
aimply  revolves — ^then  it  combines  both  rotation  and  pro- 
gression ;    but  we  are    ignorant    as   to  what  regulates   and 

tttrols  this  action* 

It  may  be  observed  by  an  oblique  light,  if  not  otherwise 
readily  seen,  that  there  are  lines  of  communication  between  all 
the  green  bodies  (fig,  I,  a  a).  The  origin  of  these  was  at  first 
rather  pu^yJing,  but  observers  noticed  that  in  some  Volvoces 
the  "zoospores-'  were  not  always  drop^shaped,  but  some- 
what star*shaped,  the  rays  of  each  touching  the  rays  of  the 
adjoining  zoospores  (fig.  3),  Ultimately  these  rays  were 
retracted,  a  little  hnc  of  clear  matter  only  remaining  between 
them,  while  the  grt^n  body  became  drop-shaped.  This 
peculiar  shape  of  the  zoospore  is  occasionally  so  marked  as  to 
1^^  the  early  observers  to  conclude  that  it  characterized  a 
dtstinet  species,  which  was  named  '*  Volvox  stellatns ; "  but 
all  the  intermediate  stages  may  frequently  be  seen* 

Let  ns  pay  a  few  moments'  attention  to  this  drop-like 
"zoospore"  (tig.  2,  a  a  a},  using  still  the  higher  magnifying 
porwerv.  Formerly  they  were  considered  as  "  animals,"  and 
were  classed  aa  '*  Monads ;  '*  being  like  them  supposed  and  so 
deacribecli  as  possessing  an  eye,  mouth,  and  several  stomachs, 
Bat  pcally  no  such  orj^ans  exist    It  is  true  there  ia  tttic^inaiiA-j 

1.  a        ; 
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a  bright  red  spot  (fig,  2^  e  e  e)^  which  was  called  the  eye  ^  and 

hollow  spaces  (fig<  2^  d  d  <l),  which  were  called  stomaehs^  but 
no  aperture  is  perceptible  which  might  have  been  mistaken 
for  a  mouth,  and  constant  observation  has  failed  hitherto  to 
detect  the  entry  of  any  extraneous  body  into  the  interior  of 
the  zoospore.  The  cavities  or  '^vacuoles"  do,  however, 
possess  a  cnrions  power  of  contracting  at  intervals  of  about 
forty  gecond^-  This  feature  was  first  described  by  Mr.  Busk, 
Had  the  earUer  obsei'vers  noticed  it,  they  would  have  looked 
upon  it  as  an  additional  evidence  of  the  animal  nature  of 
Volvox.  But  this  peculiarity  has  been  obseri-ed  in  other 
plants ;  it  is  probably  owing  to  cei-tain  chemical  changes  going 
on  within,  connected  with  the  process  of  mitritionj  &c. 

Those  who  have  been  accustomed  to  the  examination  of  the 
Algse,  and  other  of  the  lower  tribes  of  plants^  will  easily  re* 
cognize  in  the  zoospore  of  tho  Volvox,  the  strongest  similarity 
to  the  ordinary  zoospore,  of  which  fig*  4  gives  the  com m on 
appearance.  If  one  of  the  drop -shaped  bodies  of  Volvox  were 
detached  and  set  free,  it  would  be  precisely  similar  to  them. 
The  zoospore  of  the  Algse  is  formed  out  of  the  contents  of 
the  cells,  the  outer  wall  of  which  after  a  time  dlssolvea  or 
bursts,  and  sets  free  the  "  zoospore/'  The  latter  now  libe- 
rated, by  the  aid  of  two  cilia,  similar  to  those  of  the  Volvox,  is 
vigorously  impelled  forward  by  a  process  something  like  that 
of  the  screw  of  a  steam-ship.  Hence  we  may  describe  Volvox 
as  a  family  of  **  zoospores  *'  which  has  a  power  different  from 
others  hitherto  known,  of  continuing  to  reproduce  itself  for 
many  generations.  And  this  latter  feature  brings  us  to  the 
consideration  of  an  appearance  which  really  is  the  most 
noticeable  and  striking  of  alL  Upon  the  most  casual  obser- 
vations of  Volvox,  round  green  balk  (fig.  1^  h  b)  of  var}'iug  sixe 
may  be  seen  within,  either  still  attached  to  the  inner  surface 
of  the  outer  membrane,  or  free  in  the  interior,  revolving  there 
as  if  they  were  external*  These  are  readily  seen  to  be  like  the 
parent,  only  more  green,  and  much  smaller,  Tliese  are  the 
progeny — "daughters,"  as  they  have  been  called.  Their 
number  varies  from  two  to  ten  ]  six  to  eight  beitig  the  more 
frequent.  The  darker  colour  is  owing  to  the  distance  between 
the  zoospores  being  less  than  in  the  parent  at  that  time. 
However,  as  the  young  sphere  enlarges,  the  distance  is  increased, 
and  a  greater  transparency  ensues,  NoWj  each  of  these  young 
Voh'oces  originally  springs  from  a  zoospore.  Nor  is  it  so  in- 
fantile but  that  it  has  already  begun  to  rear  ''  granddaughters/' 
And  it  is  in  these  latter  that  the  process  of  development  can 
be  easily  traced.  Let  us,  therefore,  for  a  moment,  attend 
the  mode  of  growth. 
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I     III  the  youngest ''  daughterj'*  yoa  will  find  that  some  of  tlie 
" zoospores^'  are  larger  than  the  others  (fig*  5),     It  is  from 
these  that  the  future  offspring  arises.     The  changes  are  as 
follows: — firstj  generally   the    cell    is  diyided  by  a  septum 
(fig*  6)  into  two  parts  by  the  process  known  to  botanists  as 
^'*  binary  ^^  ccD-divisioD,  or  segmentation ;  or  it  may  commence 
,by  the  separation  of  the  whole  mass  at  once  into  as  many  as  ten 
fimaller  portions  (fig.  7),  each  of  which  becomea  a  cell  by  tho 
I  process  of  "free  cell -division,"  as  it  is  called.     Or  this  latter 
I  mode  may  occur  after  the  diTision.     In  any  case^  after  the 
I  division  has  proceeded  thus  far,    the  secondary   cells   again 
.divide  so  us  to  form  a  round  ball  (Gg.  9),  containing,  after  tho 
final  division,  as  many  gi-eon  cells  {figs.  10-11)  as  there  are 
1 20o&pores  in  the  future  Volvox*    At  this  time  the  cells  become 
.possessed  of  cilia  (figs,  10-1 1)^  whicbj  in  this  state,  are  very 
dose  together,  and  very  readily  perceptible  by  their  waving.  At 
[ihis  time  the  whole  is  inclosed  in  a  delicate  layer  of  colourless 
mucos  (figs.    10-11,  a  n),  which,  before  long,  becomes  dis- 
solved.    Up  to  tbis  time  the  young  Volvox  is  still  attached  to 
the  interior  surface,  without  causing  any  bulging  of  the  parent 
wallj  of  which  we  may  consider  it  as  a  '^  gemma/*  or  bud.     It 
cootinnes  to  grow,*  and  after  a  time  becomes  detached  from 
the  wall,  proceeding  to  move  about  in  the  interior  of  the  old 
Volvox  in  the  same  manner  as  the  latter  does  in  the  vessel, 
lit  is  ultimately  released  from  within  by  the  dissolution  of  the 
I  parent,  when  it  becomes  completely  independent ;  but  by  that 
I  time  the  same  changes  have  been  going  on  within  it,  so  that 
I  the  third  generation  can  be  already  detected.     This,  then,  is 
I  the  mode  of  growth  in  the  typical  Volvox,  and  these  pheno- 
iMena  may  be  repeated  in  the  same  way,  for  an  indefinite 
I  period  throughout  the  summer. 

But  there  are  some  other  appearances  which  may  be  ob- 

icerved  in  this  plant  not  unfrequently   towards   the   end   of 

fiommerj  which  are  to  physiologists  of  a  highly  interesting 

(Character^  although  they  are  at  present  unable  to  detennino 

I  their  entire  value* 

I  The  first  is  that  described  by  Cohn,  where  the  segmentation, 
I  or  division  of  the  epores,  instead  of  going  on  to  the  formation 
I  of  a  Volvox  like  its  parent,  divides  into  small  spindle-shaped 
pciliated bodies,  disposed  in  a  disc-shaped gi^oup  (fig,  14,  aaa)* 
iTheBB  he  looks  upon  as  equivalent  to  the  antherozoids  of  the 
Algae  and  most  flowerless  plants,  which  are  tho  analogue 
of  the  pollen  in  the  flowering  plants.  Indeed,  he  says 
I  he  has  observed  that  they  become  diffused  through  tho  in- 
I  terior  of  the  Volvox,  and  then  coming  in  contact  with  some  of 
the  cells  which  are  larger  than  the  rest,  and  which  he  calls  the 
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genn^celln  (the  analogue  of  llie  seed  of  flowering  plants)  ^  thej 
become  blended  with  the  latter,  which,  in  course  of  time,  be* 
come  covered  by  a  hard  thick  membrane,  while  the  interior 
is  changed  to  an  orange- coloured  oil  (tig.  17)*  These  red 
bodies,  which  have  been  called  oosporesj  or  eggspores,  maj  be 
observed  iu  Volvox  frequently  at  the  end  of  the  sunn  nor,  and 
in  autumn,  producing  a  very  marked  and  pi^etty  appearanc^^ 
when  eombined  m  the  same  Vol  vox  wqth  the  oUier  kinds.      ^H 

But  Mr.  Busk  considered  these  analogous  to  what  has  bee^^ 
called,  in  other  kiuJred  plants,  as  the  "  resting  '^  or  winter 
spore,  which  are  well  known  to  become  red  at  the  latter  part 
of  the  year.  I  think,  that  at  present,  notwithstonding  the 
opinion  of  so  ejccellent  an  observer  as  Cohn,  the  exact  nature 
of  these  ciliated  spindle-shaped  bodies  is  haidly  settled, 
because  we  know  that  similar  forms  are  produced  by  the 
lower  vegetable  life,  which  are  cei'tainly  not  of  the  nature 
of  antherozoids. 

The  next  point  of  interest  to  be  mentioned  was  described 
by  the  writer  in  the  Microscopiral  Jonrmtlf  ISOl,  and  shows  in  a 
marked  degree  the  affinity  of  Vol  vox  to  the  vegetable  world. 

It  IB  this,  that  after  the  s&oospoi'es  have  divicled  to  a  certain 
degree  towards  the  formation  of  the  ciliated- zoospores,  instead 
of  accomphshing  the  later  divisions,  each  segment  throws 
around  itself  a  colourless  jelly,  thereby  separating  them  to  a 
distance,  I  producing  a  mass  of  jelly  studded  with  green  cells, 
which  have  been  named  by  the  writer  '*  statospores,*^  or 
quiet  spores  {fig.  12).  These  again  divide  into  two  or  four 
secondary  cells,  or  they  grow  into  cells  of  a  much  larger 
size  (fig,  13),  resembling  the  processes  which  were  de- 
scribed by  the  writer  in  the  January  number  of  this  Review 
of  last  year  as  seen  in  the  green  cells  of  lichens, 
mosses,  &c.  There  is  another  curious  feature  worth  notice, 
also  described  by  the  writer,  and  seen  towards  the  end  of 
the  summer*  When  the  activity  of  the  plant  is  becoming  less, 
and  all  vegetable  life  is  preparing  for  the  coming  cold  by  as- 
suming a  state  of  rest,  we  find  some  of  the  zoospores  increase 
in  size,  and  change  colour  to  a  reddish  buflfffig,  1 5,  a).  AtW  a 
time  these  become  detached,  and  move  about,  not  by  means 
of  the  cilia,  but  by  a  curious  change  in  their  form,  bulging 
out  first  in  one  direction  then  in  another,  whereby  a  certain 
amount  of  progression  ensues  (fig.  15,  h).  This  mode  of  move- 
ment has  been  sometimes  known  to  occur  in  the  low^est  groups  of 
the  animal  kingdom,  and  in  particular  in  the  "  Amoab^e  ;^*  hence 
this  motion  in  the  vegetable  cell  has  been  called  *'  Amoe- 
boid."  The  writer  has  noticed  the  same  motion  in  some  of 
the  immature  cells  of  the  Vol  vox  at  an  earlier  period.  But 
the  Amoeba  proper,   in  pushing  out   its  processes,  includ^^ 
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foreign  bodies,  tb©  solable  portion  of  wbich  it  dissolYOs,  em- 
ployiiig  it  tht?refore  aa  food*  But  whether  the  Amceboidi*  do 
the  same  caiitiot  be  at  present  affirmed  j  at  any  rate^  they  Imro 
not  been  seen  so  to  do.  This  peculiar  movement  haa  he&R 
noticed  by  other  observers^  so  that  we  may  conchide  th&ti 
under  certain  circumstances  vegetable  matter  haa  a  power  of 
moTeilfceiit.  In  all  probability,  it  is  owing  to  certain  chemical 
doBBmgBB  going  on  mthin. 

Againj  some  of  the  zoospores  at  the  end  of  the  year  divide 
into  A  HLESS  of  ten  to  twenty  ccllSj  each  provided  with  cilia  at 
itfl  Otttermoat  extremities  (fig.  10),  These  ultimately  become 
Tdaaaed  from  the  parent,  but  their  future  history  is  unknown. 
These  are  the  principal  phenomena  which  have  yet  l)een  ob- 
served in  the  Vol  vox  Globator.  Some  similar  have  been 
noticed  in  the  allied  formSj  antl  in  that  one  found  in  rain- 
water called  Protococcua  pluvialis^  which  has  only  one  zoospore 
to  the  transparent  sphere^  the  change  from  the  still  to  the 
moving  sphere  has  been  obseiTed;  but.  in  Volvox  Globator 
that  has  yet  to  be  diacoTcred. 

To  those  who,  living  in  a  gCKid  locality,  have  an  opportunity 
(jf  watching  this  beautiful  "  rolling  sphere  "  and  its  sun*ound- 
ings,  what  an  opportunity  there  is  for  opening  out  this  life* 
history  J  already  well  begun  ;  wherebyj  not  only  in  this  par- 
ticular plant  increased  knowledge  will  be  matured,  but  a  key 
given  by  every  advance  to  uuritvel  the  mysteries  of  other 
forms  of  lower  life,  of  the  knowledge  of  which  we  possess  so 
liUlcp  How  frequently  do  we  hear  the  complaint  of  younger 
observers,  "  what  is  there  led  for  me  to  work  at  ?  "  And 
yet  in  this  field  alone  there  is  opportunity  for  unlimited  re- 
iearchj  enough  if  honestly  worked  tu  bring  scientilie  reputation 
to  not  only  one^  bnt  numerous  observers,  The  phenomena  called 
by  Brann  the  "  Rejuvenescence  of  Nature/*  in  the  Tegetftbl© 
world,  and  the  ^^  Alternationa  of  GenerationSj"  by  Steenstmp, 
in  the  animal  kingdom  (Ray  Society's  publications),  point  out 

tB  which  give  to  the  modem  inquirer  an  interest  far  beyond 

.t  which  the  older  observer  possessed,  who  confined  himself 
merely  to  the  description  of  each  individual  form  he  discovered, 
without  tracing  its  relationship  beyond.  And  they  show  further 
that  we  must  consider  the  individualities  of  a  plant  not  so  much 
by  its  more  prominent  features,  as  by  the  series  of  changes 
through  which  it  passes, — each  one  as  important  as  the  other/ 
each  change  a  link  in  the  chain, — so  that  when  wes  peak  of 
Volvox  Globator,  we  must  conceive  of  it,  not  so  mnch  as  a 
rolling  crystal  studded  with  emerald  spots,  bat  as  a  circle  ot 
changes  of  which  that  is  one;  certainly  the  most  prominent, 
and  beautiful  sasthetically  considered,  but  physiologically  not 
of  more  import  than  the  rest.  . 
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It  is  quite  certain  that  the  VoItox  does  not  remain  as  Volrox 
throngh  the  winter.  You  may  search  for  it  assidnonsly^  but  you 
will  not  find  it ;  therefore  we  may  fairly  assume  that  it  takes 
on  some  quiet  condition^  possibly  more  than  one^  perhaps  so 
unlike  its  summer  shape^  as  to  hare  decei7ed  the  most  careful 
observer.  It  would  not  be  di£Bcult  for  a  great  number  to  bo 
collected  and  placed  in  a  large  body  of  pure  water^  covered 
with  muslin  to  keep  out  other  bodies^  and  exposed  to  the  sun 
and  air^  at  the  end  of  summer,  and  the  whole  to  be  closely 
watched :  some  new  points  will  I  am  confident  be  obtained. 


DESOiOPTION  OF  PLATE. 

Fig.  1.    OidiiuiiT  ai^>e8inuice  of  Vohrox  Globtttor.  —  a  a.  Zoospores ;   h, 

Gemmie,  or  yowag  Tolvocea^ 
„     2.    Zoospores  magnified. — a  Oy  Zoospore ;  6,  Glia  ;  Cy  Membrane  of  the 

sphere  ;  <f,  Vacuole ;  t^  so-called  Eve-spot 
„     3.    Stellate  shape  of  Zoospores. 
„     -L    Zoospores  of  the  Algse. 
„     5.    Enlarged  Zoospore  before  diriding. 
«,     6,  7,  8,  9.    Different  stages  of  dirisioiL 
^  10,  11.    Ultimate  diTisi<»L — a«  EnTelofHng  mncos ;  6.  Cilia. 
^   12,  13.    Stato-spcves,  or  quiet  spore& 
^   14.     Young  Volrox    pivxlucing  Antherocoidsw — aa«  Antherozoid  still 

retained  in  the  macus  envelope  ;  b  h,  Zoc«pores  of  parent. 
„   15.     Shows  the  Amceboid  change.  —  a»  Commencement ;    6,   Moving 

Zoospore, 
p   16w    Ciliated  groap  of  cells  in  autumn. 
^   17.     \Vinter«poi«^ 
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ENGRAVING  WITH  A  SUNBEAM. 
RELIEF-PEINTING. 


WOODBLTRT'S 


BY   J.   TKAILL    TAYLOK, 


WHEN  J  tweBtj-four  years  ago^  the  first  specimen  a  of  Pho- 
togi-aphic  Art  on  paper  were  handed  round  among  the 
-Fflnntrf  of  the  periodj  speculation  was  rife  concerning  the  pro- 
bable effects  which  the  new  art  would  produce  on  miuiatura 
painting ;  and  the  results  which,  generaUjj  would  accrue  from 
Jfe  introduction.  But  wild  as  were  then  deemed  some  of  tho 
Donjectures  formed  concerning  its  future,  and  visionary  as 
were  supposed  to  bo  the  dreams  of  those  w4io  hazarded 
opinions  concerning  its  probable  bearings  and  results,  it  naiist 
DOW  be  admitted  that  in  many  respects,  if  not  quite  in  tho 
nuumer  expected.  Photography  has,  even  at  the  present  time, 
not  only  fulfilled,  but  surpassed,  the  wildest  di^eams  of  those  who 
watched  by  its  cradle,  and  has  more  than  realised  the  expectations, 
low  no  1  onger  c onsidore d  U topian ,  o f  its  project ors ,  C on s eq  uen t 
upon  its  introduction,  new  facts  in  Chemistry  have  been  qIbco- 
Tered,and  an  entirely  new  path  of  investigation  in  Optical  science 
laid  open.  Advancing  with  rapid  strides,  it  has  been  the  means 
of  causing  kindred  sciences  to  advance  along  with  it ;  and  the 
p^s  of  the  PoPiJLAE  Science  Rkvikw  have  from  time  to  time 
borne  testimony  to  the  aid  thus  rendered  by  Photography  to 
cognate  sciences. 

After  the  persevering  efforts  and  assiduous  application  of 
Mr,  Fox-Talbot  to  perfect  his  process  of  Fhotogrophy  on 
paper  had  been  crowned  with  a  degree  of  success  not  long 
before  considered  quite  unattainable,  that  gentleman  made 
the  unpleasant  discovery  that  photogi*aphic  pictures  were  far 
&om  being  permanent ;  that,  called  into  existence,  as  it  were, 
in  consequence  of  the  instability  of  certain  metallic  salts,  the 
same  causes  by  which  they  were  produced  operated  in 
indueing  their  destruction ;  and  the  elements  of  decay  could 
not  with  certainty  or  satisfaction  be  eliminated  from  the 
finished  picture,  notwithstanding  the  care  and  pains  employed 
in  the  endeavour  to  obtain  this  desideratum. 
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A  brief  glance  at  the  cause  and  nature  of  this  decay  or 
fading  of  photographs  may  not  here  be  improper,  seeing  tluat  it 
was  the  means  of  leading  to  important  results,  to  a  descrip- 
tion of  one  of  which  we  have  devoted  this  article. 

The  blacks  of  photographic  prints  on  ordinary  unsized 
paper  consist  of  silver.  To  aid  in  the  proper  fixing  of  a 
photograph,  or  destroying  its  further  sensitiveness  to  light, 
hyposulphite  of  soda  in  solution  is  employed.  The  action  of 
this  salt  on  the  silver  in  the  pores  of  the  paper  is  of  an  ex- 
tremely complex  nature,  and  long  washing  is  requisite.  t<5 
secure  its  removal.  If  not  thoroughly  removed,  an  action 
continues  to  be  exerted  which  ultimately  results  in  the  de- 
struction of  the  picture,  the  blacks  of  which  are  converted 
into  a  sulphide  of  silver.  But  the  sulphurous  gases  with 
which  the  atmosphere  is  impregnated,  joined  to  the  complex 
effects  produced  by  the  albumen  (with  which  photographic 
paper  is  usually  prepared)  acting  on  the  silver  in  a  manner  not  * 
yet  clearly  understood,  exert  a  destructive  influence  on  photo- 
graphs. The  introduction  of  gold-toning  has  mitigated  this 
evil  to  a  considerable  extent,  but  an  inspection  of  some  recent 
pictorial  productions  of  photographers  of  reputation  suflScesto 
show  that  it  still  exists,  notwithstanding  the  known  care  taken 
by  them  to  obviate  it. 

It  was  this  knowledge  of  the  liability  of  sihrer  prints  to 
fade  that  induced  Mr.  Talbot,  upwards  of  fourteen  years  ago, 
to  search  through  the  arcana  of  science  for  a  more  stable 
substance  than  silver  of  whidi  to  form  the  photographic 
image,  his  search  being  accelerated,  as  he  informed  the 
writer,  by  the  fiict  that  even  the  paste  by  which  the  pictures  in 
his  Pencil  of  Xatnrr  (the  first  iUustrated  photographic  work 
ever  published)  were  attached  to  the  mounting  board  had  set 
up  a  process  of  decomposition. 

The  most  stable  substance  which  presented  itself  to  him 
was  carbon;  but,  eminently  unaffected  by  light  as  it  was,  the 
question  of  how  to  utilise  it  in  the  production  of  a  photograph 
was  one  that  occupied  much  time  and  involved  much  labour 
in  answering.  The  ink  used  by  the  engraver,  he  considered, 
was  permanent ;  and  if  means  existed  by  which  a  photograph 
could  be  automatically  engraved  on  a  metal  plate,  then  would 
the  product  of  this  plate  be  permanent  when  printed  with 
a  carbonaceous  ink.  Hence  ranked  a  discovery  of  infinitely 
more  importance  than  he  himself  could  possibly  have  foreseen, 
from  which  have  proceeded  numerous  ramifications,  one  of  the 
latest  and  possibly  most  important  of  these  being  Woodbury's 
method  of  photo-rehef  printing,  to  the  elucidation  of  the  prin- 
ciples and  practice  of  which  we  now  address  ourselves. 

In  his  endeavour  to  obtain  an  engraved  plate  by  means  of 
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■pbotocraphy,  Mr*  Talbot  availed  himself  of  tlie  discovery  of 
the  pLotogeuic  propcrtiea  of  bichrcmitte  of  potash  which  had 
been  made  a  short  time  before  by  Mr,  Mun^ifo  Ponton.     From 
the  appareutly  trivial  discovery  of  this  gentleman,  that  paper 
which  had  been  washed  with  a  solution  of  this  •salt  becanjo 
darker  in  colour  when  exposed  to  light — a  chscovery  followed 
by  Bome  researches  by  M,  Hecquerel  ioto  the  nature  and  cause 
of  this  action — the  active  and  practical  mind  of  Mr.  Talbot  at 
once  led  him  to  see  how  this  discovery  might  be   tnrnod  to  a 
raltiable  and  practical  issue*     Accordiugly  the  scientitic  world 
I  was  startled  and  gratified  by  the  annonncemcnt  in  the  Aihenmumj 
\  m  1853,  that  the  problem  of  permanent  photographic  printing 
had  been  solvetl  by  this  gcntleman^s   discovery  of  a  method 
by   which   photographs  could  be  printed   from  an  engraved 
iteel  plate  in  the  usual  carbonaceous  ink  of  the  copperplate 
printer.     Some  uf  the  specimens  shown  as  the   result  of  this 
discovery  possessed  great  dphcacy  and  beanty ;  and  we  have 
scientific  journals  which    have  been    iUustrated  by  engraved 
photngraphs    of   natural    scenery  effected   by  the  process  in 
questiun^    which    is    based    on    the    fact    that   bichromatiaed 
.  gelatine^  gnna,    and    other  organic  bodies  become,  alter  ex- 
l^tmoTB  to   lights   insoluble   in    water,    and    that    an    etching 
IgMmd  thus    composed  may  be  dissolved  away  in    all  those 
PHps  ^m  which  the  light  has  been  debarrod  access. 
'     This  was  the   original    discovery,  but    who    can    estimate 
the  magnitude   of  its  results  ?      For,  arising    out    of  it,  and 
based  on  its  simple  prineiples^  are  the  numerous  varieties  of 
photo-lithography,    photo-zincogi'aphyj^    photo- gnl van ography, 
photographic  engraving  in  its  now  numerous  phases,  carbon 
printing,  vitrified  or  enamelled  photographs,  surface  block- 
printing,  and,  lastly,  the  process  of  rehef- printing,  now   raoro 
immediately  under  consideration. 

Gelatine  is  the  principal  agent  in  reHcf-printing ;  and  several 
previonsJy  unknown  properties  possessed  by  this  substance 
have  been  brought  to  light  through  the  agency  of  its  photo- 

S graphic  application.  But  before  entering  on  the  subject  in 
tail,  a  synopsis  of  the  process  had  better  here  be  given, 
Woodbury^s  relief-printing  is  baaed  on  the  fact  that,  if  a 
Wjt  of  any  dark -coloured  transparent  material  be  placed  upon 
mite  sheet  of  paper,  the  colour  transmitted  to  the  eye  will 
be  Ught  or  dark  in  proportion  to  the  thickness  of  the  material; 
if  extremely  thin,  then  the  paper  will  appear  white  or  almost 
80,  every  increase  in  the  thickness  causing  the  colour  to  appear 
dt-eper.  If  now  a  mould  be  prepared  in  intaglio,  and  it  be 
fiilfd  with  a  coloured  transparent  body,  such  as  gelatine,  con- 
taining a  dark  pigment  mixed  with  it,  a  sheet  of  paper  pressed 
on  this  mouid  by  means  of  a  flat  plate  of  metal  would  cause 
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Bensitive  gelatine  film*  The  possibility  of  obtaining  hftlf-tonos 
is  dependent  upon  the  power  of  the  light  to  penetrate  the 
yellow  coating  of  bichromate  and  gelatine  by  which  it  is 
rendered  more  or  less  insoluble,  but  the  irapormeability  to 
light  of  this  layer  long  stood  in  the  way  of  the  best  results 
being  obtainablej  until  Mr.  Burnett^  of  Edinburgh ,  solved  the 
difficulty  by  printing  on  the  under  instead  of  the  upper  sur* 
face,  and  since  that  time  no  more  difficulties  have  intervened  in 
the  way  of  producing  photographs  iu  relief  in  solid  gelatine* 
Bearing  this  principle  in  view,  we  shall  see  how  it  is  applied 
bj  Mr,  Woodbury  to  aid  him  iu  securing  a  mould. 

A  sheet  of  talc  of  the  sisse  of  the  picture  required  is  af- 
fixed to  a  plate  of  glass  by  means  of  a  little  gum  or  water, 
and  after  being  placed  on  a  levelHng-stand,  some  of  the 
bicbromatised  gelatine — prepared  as  previously  intimated — ^ia 
poured  on  to  its  sin-face  so  as  to  form  an  even  coating.  When 
it  has  become  quite  dry,  the  talc,  by  means  of  a  shaj*p  knife, 

removed  from  the  glass,  and   the  exposed  surface  of  the 

latinised  talc  carefully  cleaned  and  placed  iu  contact  with 
igative  of  the  subject  that  is  to  be  reproduced.  The 
of  the  gelatine  is  protected  by  means  of  a  sheet  of 
Uotting-paper^  after  which  it  is  covered  over  with  a  glass  to 
ensnre  nmform  pressure  and  close  contact  between  the  talc 
and  the  negative.  After  exposure  to  the  light  of  the  sun  for 
about  an  hour,  the  film  must  be  placed  face  upward  in  a  dish  of 
hot  water,  by  which  means  all  the  gelatine  unacted  on  by  the  light 
will  be  dissolved  away,  leaving  a  picture  in  relief  the  height  of 
which  depends  upon  the  peneti*ating  power  of  the  light  through 
the  negative,  the  parts  most  acted  upon  standing  in  highest 
relief-  When  no  more  gelatine  will  dissolve  from  the  film,  it 
is  dried  by  a  gentle  heat  up  to  a  certain  stage,  after  which 
the  drying  is  allowed  to  be  rouj] jleted  spontaneously.  This 
precaution  serves  to  prevent  the  gelatine  film  from  splitting 
away  from  the  talc* 

Raliefs  obtained  in  the  manner  described  may  be  kept  in 
a  portfolio  for  any  length  of  time,  and  are  always  ready  for 
the  next  operation,  that  of  securing  an  intaglio  impression  in 
metab  To  obtain  this  impression,  the  electrotype  process 
at  once  suggests  itself  as  the  most  suitable  one  for  the 
purpose,  and  in  the  early  days  of  the  process — if  such  a 
phrase  be  Bpplicable  to  that  which  has  not  yet  been  a  year  in 
existence — the  moulds  were  obtained  by  electrical  deposition. 
This,  however^  was  attended  by  a  loss  of  time  which  it  was 

SBible  should  be  avoided;  accordingly,  after  some  experi- 
1-Mr.  Woodbury  found  that  when  the  gelatine  '^rebcf* 
"»e  thoroughly  dried,    it    was    hard  enough  to  be 
i    soft    metal,   faithfully    trausmittiug    ita   most 
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delicate  details,  anil,  cimonsly  enough,  etill  remaining  ^^i^| 
injured  after  hairiiig  done  so.  This  di^overy  at  oii<^ 
Bhortened  the  preparatory  process  of  printing  by  some  days ; 
for  the  time  oeeupied  in  producing  a  perfect  raonld  in  metal 
does  not  now  occupy  a  minute*  The  metallic  intng-lio  is 
produced  in  the  following  manner: — On  the  flat  bed  of  a 
liydrauiic  press  is  placed  the  gelatin©  relief,  talc  side  down, 
over  which  ia  placed  a  clean  sheet  of  metalj  composed,  by  pre- 
ference, of  a  mixture  of  type  metal  and  lead-  A  perfectly  flat 
plate  of  at-eel  is  placed  over  this,  and  the  whole  subjectt*d  to  a 
degree  of  presaurc?  which  varies  with  the  hardness  of  the 
metal  employed.  For  a  picture  of  the  size  of  the  portraits 
of  Baron  Liebig  or  Professor  Huxley,  which  serve  ae 
illustrations  of  the  process  in  the  present  number  of  this 
work,  a  pressure  of  upwards  of  M\j  tons  will  suffice  to 
impress  every  detail  in  the  type  metal*  There  is  no  limit  to 
the  size  of  the  plate  that  may  thus  be  produced  ;  but,  in 
proportion  as  its  area  increases,  so  must  the  pressure  also  be 
increased*  In  the  mean  time,  with  metal  of  a  suitable  degree 
of  hardness,  the  amount  of  pressure  may  be  appi'oximately 
stated  as  lour  tons  to  the  square  inch*  In  obtaining  this 
metal  intaglio  it  is  of  the  greatest  importance  that  it  should 
bo  absolutely  flat,  and  for  this  purpose  it  is  necessary  to  employ 
two  flat  polished  plates  of  steel  of  a  thickness  sufficient  to 
prevent  their  bending  or  yielding  when  in  the  press.  One  of 
these  should  be  laid  on  the  bed  of  the  press,  and  on  its  face 
should  the  gelatine  mould  be  placed^  the  other,  as  just  stated, 
serviug  to  act  as  a  cover.  It  might  be  thought  that^  by  passing 
the  two  steel  plates  with  their  intervening  contents  between  a 
pair  of  large  rollers,  pressure  would  be  communicated  in  an 
equally  advantageous  manner  to  that  obtained  in  the  hydraulic 
press,  and  at  a  less  expenditure  of  mechanical  means.  Careftl 
experiment  has,  however,  determined  that  the  momentary  ad 
local  pressure  obtained  from  rollers  will  not  yield  such  porfe 
moulds  as  are  obtainable  byhydranbc  agency.  The  cause  of  tt 
may  be  found  in  the  elasticity  of  the  mould,  and,  possibly,  in  a 
lesser  degree,  in  that  of  tlie  metal  also.  Simple  percussion  fail 
to  yield  details  in  a  mould  so  made  ;  but  even  a  lesser  amoiu 
of  force  expended  over  an  appreciable  time^  say  one  second 
will  not  fail  to  cause  every  detail  to  be  impressed  in  the  metal. 

One  important  advantage  in  this  process  is  found  to  arise 
from  the  fact  that  the  gelatine  mould  is  in  no  wise  deteriorated 
by  its  haip^ng  communicated  its  details  to  a  metallic  surface, 
but,  where  a  large  number  of  prints  are  required,  will  serM 
to  produce  several  moulds  ready  for  printing,  and  this,  too^  §^ 
a  space  of  time  not  exceeding  one  minute  for  each. 

The  prooeas  of  obtaining  prints  from  the  mould  m  simple. 
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and  IS  cond acted  in  the  following  manner  :— A  press  ia  made  in 
tte  form  of  a  very  shallow  box^  with  a  hinged  lid.  lii  tho 
bottom  of  the  box  is  placed  a  thick  plate  of  glass,  a  similar 
glass  plate  forming  the  lid.  The  bottom  plate  rests  on  lour 
screwSi  which  serve  to  adjust  the  plate  to  any  height.  On 
this  plate  is  laid^  face  npwardSj  the  metal  intaglio  mould,  and 
tie  lid  being  closed  down,  the  screw*8  in  the  bottom  are  so 
adjusted  as  to  bring  the  upper  surface  of  the  mould  in  equal 
contact  with  the  glasa  lid.  The  cover  being  again  raised,  a 
small  quantity  of  ink  is  now  poured  on  the  centre  of  the 
mould,  the  sheet  of  paper  destined  to  receive  the  impression 
\s  then  hiid  down  on  the  top  of  the  small  pool  of  ink,  iiud  the  hd 
having  again  been  closed  down,  the  ink  is  spreatl  out  between 
ihe  moulj  aud  the  paper,  filling  up  the  cavities  in  the  former, 
and  tJie  superfluous  portion  escaping  over  the  edges.  The 
hd  should  remain  clo>^ed  for  nearly  a  minute,  or  untd  the  ink 
^ets  sufficiently  to  allow  of  its  being  removed  in  contact  with 
the  paper,  to  the  sui-faco  of  which  it  is  eventually  found  adher- 
iag.  The  conditions  required  in  a  suitable  ink  ore  fluidity 
with  rapid  setting,  transparency,  and  facility  for  removal  from 
the  mould  with  perfect  adherence  to  the  paper.  These  conditions 
*r©  fulfilled  in  gelatine,  to  which  any  coloui  ing  matter  may  be 
added  ;  and  as  the  range  of  transparent  pigments  is  very 
extended,  so  are  the  colonics  m  which  priuts  may  bo  produced 
by  the  process  in  question.  The  gelatine  is  dissolved  in  the 
same  manner  as  that  described  in  the  preparation  of  the 
mould,  and  a  small  quantity  of  a  suitable  pigment  mixed 
with  it.  The  lampblack  of  the  ordinary  capsuled  tin  coiour- 
tabos,  with  the  addition  of  a  little  carmine  or  crimson  lake, 
rorms  an  agreeable  iint|  but  this  is  entirely  dependent  npon 
the  taste  of  the  operator  or  the  natme  of  the  subject.  A 
piirture  may  be  printed  either  in  the  most  sombre  black, 
the  most  intense  red,  or  the  richest  violet  or  blue.  The 
most  suitable  thickness  of  the  gelatine  ink  is  best  determined 
by  experience,  and  it  wnll  generally  be  found  necessary  occa- 
sionally to  add  to  it  a  httle  water.  The  ink  must  bo  kept  warm 
by  means  of  a  gas  stove  or  otherwise,  the  heat  and  strength 
of  the  gelatinous  ink  being  such  as  to  ensure  its  setting  in  the 
mould  in  a  reasonable  time.  To  prevent  the  ink  from  adhering 
to  the  mould  or  parting  from  it  readily,  the  latter  must,  from 
time  to  time,  be  slightly  moistened  with  a  sponge  or  pledget 
^  cotton  charged  with  oil. 
IfVben  a  suitable  time  has  elapsed — usually  from  half  a  mi- 
to  a  minnte^ — the  lid  is  raised  and  the  paper  removed 
©m  the  inould,  taking  ^vith  it  the  whole  of  the  coloured 
|f*ktinc,  which  at  this  stage  forms  a  picture  on  the  paper  in 
tlief,  and  to  which  peculiarity   the   name  of  the  process — 
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''  relief-printing  " — owes  its  origin.  It  is  only  in  relief,  how- 
ever, for  a  very  short  time,  for  as  it  dries  this  peculiarity  dis- 
appears, until,  when  it  has  become  quite  dry,  no  trace  of 
relief  is  apparent.  From  the  fact  that  the  print  must 
remain  in  the  press  for  nearly  a  minute  ere  it  is  ready  for 
removal,  it  is  expedient  that  one  operator  should  have  several 
presses  to  work  so  as  to  fill  up  his  time.  By  adopting  this 
plan  a  skilled  printer  will  be  enabled  to  produce  prints  at  the 
rate  of  from  150  to  200  per  hour. 

To  prevent  the  print  from  sustaining  any  damage  from 
moisture,  gelatine  being  readily  susceptible  to  hygrometric 
intluences,  the  prints  before  being  mounted  are  fixed, — an 
operation  performed  in  a  very  simple  manner,  viz.,  by  im- 
mersing them  for  a  short  time  in  a  solution  of  alum.  By  this 
means  the  imago  is  rendered  insoluble,  so  that  when  it  is 
apiin  dried  it  is  found  to  be  impervious  to  moisture,  and  its 
moelianieal  condition,  too,  is  improved. 

The  cost  of  photographs  printed  in  the  manner  described  is 
very  moderate.  The  ink  and  paper  combined  will  not  amount 
to  a  farthing,  each  print  of  a  size  suitable  for  average  book 
ilUist ration,  and  all  the  waste  ink  recovered  from  the  super- 
tlnity  around  the  edges  of  the  mould  may  be  instantaneously 
utilised  bv  being  again  returned  to  the  vessel  from  which  the 
warm  anci  melted  ink  is  poured  J  and  thus  the  economy  of  the 
piiK'oss  is  in  no  way  afiected  by  the  quantity  of  ink  that  may 
l>o  poureil  on  to  tho  surface  of  the  plate  during  the  operation 
of  printing. 

FiHun  what  has  been  said  it  will  have  been  seen  that  Mr. 
WiHulbury,  in  the  process  described,  has  introduced  an  entirely 
now  priuoiplo  in  printing — a  principle  by  which  the  most 
portoot  gradation  is  obtained,  dificring  in  this  respect  from 
auy  other  kind  of  press-printing.  When  a  suitable  paper  is 
iMuplovod  to  rt^ceive  the  image,  details  almost  microscopic  in 
thoir  minutoness  are  found  in  the  finished  picture,  and  this 
ooinbiuod  with  brilliance  and  vigour.  If  the  impressions  be 
roroivod  on  a  plate  of  opal  glass  instead  of  on  paper,  transpa- 
n  nrios  of  tlio  richest  and  most  delicate  nature  are  obtained, 
rivalling  the  clioicest  productions  of  Feri<?r  and  Soulier. 
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A  LTHOCGH  the  bodies  I  am  aboati  to  describe  are  not 
Xi-  peculiar  to  the  muscles  of  animals  which  liave  died  from 
the  Cattle  Plague,  they  aro  present  in  such  large  numberSj 
and  are  so  very  frequently  met  with,  that  it  is  desirable  to 
iaqtdre  into  their  nature  and  origin.  They  are  most  numerous, 
but  not  most  perfectly  developed,  in  the  muscular  tissue  of 
the  heart.  In  this  and  other  muscular  tissue  of  ruminants 
alaughtered  by  the  butcher,  as  well  as  in  that  of  other  animals, 
they  wer©  seen  and  imperfectly  described  more  thau  five- and- 
twenty  years  ago  by  several  German  observers,  They  hare 
never  been  found  in  the  human  sabject. 

And  it  may  be  remarked  that  these  bodies  which  are  so  fre- 
quently found  in  the  muscular  tissue  of  the  sheep *s  hcartj  and  to 
a  lass  extent  in  the  hearts  of  oxen  iu  apparently  fair  health  at 
the  time  of  death,  are  not  generally  met  with  in  the  muscles  of 
the  body.  Indeed,  I  have  very  frequently  sought  for  them  in 
vaiu  in  good  mutton  and  beef;  wMle,  on  the  other  hand,  in 
the  mnscles  of  the  system  of  animals  dead  of  the  Cattle  Plague 
they  are  seldom  absent,  and  they  frequently  attain  a  size  and 
fitruetnre  which  are  i*eniarkable. 

It  is  most  probable — indeed,  it  is  almost  certain — that  these 
bodies  are  not  directly  concerned  in  the  production  of  any  of 
the  phenomena  characteristic  of  Cattle  Plague,  but  it  is  not 
unlikely  that  the  auimals  infested  by  them  are  the  least 
rigorous,  and  therefore  in  some  measure  predisposed  to  take 
this  or  other  highly  contagious  malady* 

But,  if  it  could  be  shown  that  these  bodies  had  nothing 
whatever  to  do  with  the  cattle  disease,  directly  or  indirectly,  it 
would  nevertheless  be  important  that  they  should  be  studied ; 
for  woold  it  not  be  absurd  to  suppose  that  such  organisms 
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were  conducive  to  the  well-being  of  their  hosts^  or  in  any  way 
necessary  to  their  existence  in  the  face  of  the  fact  that  they 
are  not  present  in  the  majority  of  healthy  beasts  ?  On  the 
other  hand^  it  seems  more  probable  that  the  development  of 
such  bodies  in  the  elementary  fibres  of  the  muscles  may  be 
an  indication  that  the  beast  has  not  been  broaght  up  under 
the  conditions  most  favourable  to  health  and  vigour. 

There  is  reason  to  believe  that  the  nutrition  of  our  cattle  is 
far  too  much  artificially  forced ;  and^  as  a  consequence^  mauy 
of  them  die,  cut  off  by  disease,  long  before  they  have  attained 
their  full  growth,  and  are  fit  for  the  butcher.  It  is  scarcely 
necessary  to  observe  that  scientific  inquiries  in  connection 
with  the  health  and  nutrition  of  cattle  are  hkely  to  lead  to 
important  practical  conclusions,  and  it  is  possible  that 
very  careful  and  detailed  observations  upon  these  entozoon- 
like  bodies  might  lead  to  results,  not  only  of  scientific  interest, 
but  of  some  practical  importance. 

Although,  as  I  have  said  before,  the  existence  of  these 
bodies  has  been  known,  no  helminthologist  has  yet  succeeded 
in  determining  their  nature.  Indeed,  it  is  not  yet  decided  if 
they  should  be  regarded  as  animal  or  vegetable,  though  the 
structure  of  the  largest  and  most  fully  developed  seen  in  the 
voluntary  muscles  is  hardly  such  as  would  justify  any  one  in 
regarding  them  as  of  a  vegetable  nature  (pi.  XI.,  fig.  4). 

Attention  was  first  called  to  these  curious,  worm-like  bodies 
in  connection  with  the  Cattle  Plague  by  Dr.  Fenwick  in  the 
Times  of  January  3rd,  1866.  And,  although  some  of  his 
statements  have  since  been  called  in  question,  the  main  facts 
he  stated  were  correct,  and  have  been  confirmed. 

These  bodies  are  exceedingly  distinct;  and  I  have  found 
them  in  the  muscles  of  every  animal  dead  of  Cattle  Plague 
which  I  have  examined,  with  one  exception.  And  in  all  the 
different  muscles  examined  fi:x)m  a  single  carcase  many  have 
been  found.  They  vary  much  in  size,  but  exhibit  the  same 
general  characters  (pi.  XI.,  figs.  1  to  4).  Those  found  in  the 
heart,  however,  do  not  ejdiibit  the  characteristic  peculiari- 
ties invariably  present  in  the  worm-like  bodies  (except- 
ing the  youngest)  in  the  voluntary  muscles.  There  is  little 
difficulty  in  finding  them  if  only  very  small  pieces  of  muscular 
tissue  be  subjected  to  examination;  but,  being  very  trans- 
parent, they  are  easily  hidden  from  view  if  surrounded  by 
several  elementary  muscular  fibres,  and  may  thus  escape 
detection.  They  vary  in  number,  and  I  should  think  that,  in 
*ome  cases,  I  have  seen  them  as  numerous  as  one  to  (at  the 
«t)  twenty  muscular  fibres ;  while  in  others,  perhaps,  they 
not  be  found  in  greater  number  than  in  the  proportion  of 
a  hundred  muscular  fibres.     The  smallest  are  oval ;  but. 
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as  they  grow,  tlicy  become  s piu tile- shape Jj  and  usually  one 
end  IB  pointeti,  while  tho  opposite  extremity  is  moro  or  less 
ronnded.  In  some  there  are  slight  projections  from  different 
ports  of  the  suriace,  as  if  there  were  a  tendency  to  the  forma- 
tion of  segments  and  lateral  pores.  But  in  the  largcn-  ones 
the  outline  appears  perfectly  uniform^  In  all  there  is  a 
distinct  investiD^  membrane  of  a  peculiar  structure,  varying  in 
thickness  in  bodies  of  ditf  erent  sizes,  the  outer  surface  of  which 
is  in  contact  with  the  sarcous  tissue  (pL  XI*,  fig.  3),  or  with  the 
sarcolemmaj  save  in  the  few  instiiuces  in  which  the  bodies  are 
free*  Even  when  the  pet^ullar  bodies  lie  embedded  in  the 
sarcons  tissue^  being  surrounded  on  all  sides  by  a  thin  layer  of 
itj  the  transverse  markings  of  the  contractile  mattn^ial  am 
perfectly  dif^tinct.  The  masses  of  germiaal  matter  of  the 
a^iEHDted  tissue  are  not  larger  than  those  of  adjacent  muscular 
fibres.  There  is  no  evidence  of  graoularj  fatty,  amyloid^  or 
other  form  of  degeneration;  and,  whatever  these  peculiar 
bodies  may  eventually  be  proved  to  be^  it  is  certain  that  they 
grow  within  the  contractile  material,  and  by  their  growth 
excite  no  irritation.  The  muscular  tissue  in  contact  with 
Ihem  seems,  as  it  were,  slowly  to  make  way  for  their  increased 
bulk,  without  the  occurrence  of  inflammation  or  any  other 
■nbid  change. 

^/B^ruHurL'  of  tha  Invesimif  niembrtine* — Not  the  loast  inte^ 
resting  point  in  connection  with  these  curious  bodies  is  the 
investing  membrane;  and  it  is  very  desirable  to  draw  the 
attention  of  helminthologists  to  its  anatomical  cliaracters. 

The  peculiar  gtrucfcure  of  the  external  investment,  covering, 
sac,  or  sheath,  will  be  understood  by  reference  to  figs.  4,  6, 
and  6  a,  and  I  shall  not  here  enter  into  a  very  minute  descrip- 
tion of  it.  The  tissue  is  transparent,  and  varies  in  thickneaa 
in  different  parts.  It  appears  to  exhibit  delicate  transverse 
mjirkings,  but  upon  careful  examination  it  is  found  that  iheae 
are  caused  by  tho  linear  arrangement  of  minute,  huir-like 
iUiree.  These  processes  of  the  investing  membrane  were 
described  by  Mr,  Rainey  in  his  paper  in  the  PhtL  Trans, 
fpr  1857**  He  says  they  increase  in  size,  and  distinctness  as 
the  aniina]  grows  larger.  "They  have  not  the  sharp  and 
ireU-defined  outline  of  true  cilia,  nor  are  they  pointed  like 
BeUBf  or  curled  like  cirri/*  In  a  specimen  in  my  possession, 
however,  the  bodies  in  question  are  certainly  pointed,  and  the 
Jo  appearance  under  a  power  of  1,000  diameters  is  such  aa 
Id    result   if  the   investment  consisted    of  very  delicate 

-nsparent  conical  hairs^  terminating  outwards  in  j>ointed 


^  Oo  the  Stnictare  and  Devolopment  of  the  Cyati<;ercui  OUulosaej  w, 
i  in  ^  Muades  of  the  Pig."— /7n7.  Trans.,  vol  147,  p,  UL 
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processes.  After  lying  in  water  for  some  time,  the  projecting 
filaments  exhibited  the  nsnal  characteristics  of  cilia,  and 
wonld,  no  doubt,  have  been  termed  cilia  by  any  naturalist. 
The  structure  of  this  membrane  is  so  beautiful  and  delicate 
that  it  might  be  employed  as  a  ''  test  object ''  for  ascertaining 
the  defining  power  of  object-glasses.  I  regard  it  as  a  peculiar 
formation,  and  feel  quite  certain  that  the  appearances  do  not 
result  from  any  modification  occurring  in  the  layer  of  sarcons 
matter  which  was  immediately  in  contact  with  the  body  under 
consideration  during  its  increase  in  size. 

Of  the  contents  of  the  Entozoon-like  bodij. — ^The  contents  of 
these  spindle-shaped  bags,  cysts,  or  investments,  without 
doubt,  form  the  most  important  part  of  the  mass,  and  are 
well  worthy  of  the  most  attentive  consideration.  When 
examined  under  a  low  power,  the  matter  occupying  the  cavily 
appears  granular,  and  there  are  distinct  indications  of  the 
mass  being  subdivided  into  smaller  portions,  the  divisions  being 
most  distinct  transversely  (fig.  4).  I  do  not  think  there  are 
distinct  septa,  but  the  appearance  is  such  as  would  result  if 
each  of  a  number  of  masses  of  germinal  matter  in  the  interior 
of  a  cavity  with  extensile  walls  were  to  divide  and  subdivide 
into  numerous  masses  which  were  capable  of  growth  and 
multiplication.  The  appearance  is  given  in  figs.  3  and  4. 
The  entire  contents  of  every  one  of  these  bodies  I  have  seen 
exhibit  the  same  characters.  There  is  no  indication  of  aU- 
mentaiy  canal,  ovary,  secreting  gland,  or  other  organ.  It  is, 
therefore,  only  necessary  to  call  attention  to  the  small 
individual  particles  of  an  aggregation  of  which  each  of  the 
peculiar  bodies  in  question  entirely  and  invariably  consists. 

These  particles  are,  for  the  most  part,  of  an  oval  form  or 
spindle-shaped.  When  perfectly  mature,  the  body  is  curved, 
one  extremity  being  rounded,  while  the  other  is  almost  sharp, 
as  represented  in  fig.  6,  h.  They  are  flattened,  and  apparently 
consist  of  a  transparent  material,  which  exhibits  here  and 
there  spots  difiering  in  refraction  from  the  rest  of  the  substance. 
These  are  irregularly  disseminated  through  the  mass,  and  give 
to  it  a  granular  appearance  when  it  is  examined  by  low 
powers ;  but,  under  the  influence  of  high  magnifying  "powers, 
the  appearance  is  such  as  to  render  it  doubtful  if,  at  least  in  all 
cases,  these  are  actual  granules  distinct  from  the  general  mass. 

The  bodies  approximate  to  one  another  very  closely  in 
dimensions,  but  it  is  difticult  to  find  two  of  precisely  the  same 
figure ;  and  it  seems  to  me  most  probable  that  they  change  in 
form  when  they  escape  into  the  surrounding  fluid  by  the 
rapture  of  the  investing  membrane  or  sac.  In  their  general 
Mypearance  these  bodies  so  closely  resemble  the  nuclei  of 
^  that,  under  low  powers,  one  might  easily  be  mistaken 
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for  til©  other.  Bnt  apon  careful  examination  by  the  highest 
powers,  it  will  be  found  that  the  outline  is  sharper,  that  the 
geneiul  mass  is  more  nniforra^  while  the  alto  rat  ions  in  form 
bre  greater  than  are  observed  in  musde-nocbi.  More- 
brer,  these  bodies  are  ofteu  seen  in  such  great  nuniber  (fifty 
or  a  hundred^  or  more,  being  in  the  field  at  one  time),  that 
Ihey  cannot  be  mistaken  for  nuclei.  They  are  also  smaller 
ihaii  the  nuclei  of  muscle,  and  very  much  smaller  than  the 
jgreatly  enlarged  muscular  nuclei  seen  in  the  muscles  of 
Animals  destroyed  by  Cattle  Plague. 

Upon  the  whole  it  seems  to  me  almost  certain  that  each  of 
tkie^e  little  bodies  is  capable  of  giving  rise  to  others  like 
itself  by  division  and  sub-divii^ion,  and  these  to  more  in 
the  same  way.  To  what  extent  this  process  is  capable  of  being 
bazried  I  can  form  no  idea.  The  spindle-shaped  elongated 
pysts  in  which  these  particles  grow  and  multiply,  sometimes 
^eftch  a  very  great  length.  In  a  specimen  of  muscle  I  received 
from  Dr.  Eado  of  Norwich^  I  found  two  as  much  as  a  quarter 
pf  an  inch  in  length,  and  yet  so  narrow  that  the  muscidar  fibre 
in  which  they  lie  still  exhibits  its  normal  diameter.  Up  to 
B  certain  size,  however,  as  the  bodies  increase  in  length,  they 
klso  increase  in  width;  and  I  huve  seen  some  twice  the 
^ameter  of  a  muscular  fibrei  In  some  of  the  largest  of  these 
|he  walls  were  not  so  thick  as  in  many  smaJler  ones  which 
Shave  fallen  under  my  notice*  From  the  facility  with  which 
ifche  contents  of  many  of  these  bodies  escape, — very  slight 
|ireBsnre  of  the  thin  glass  being  often  suffieient  to  rapture  the 
pj&tj — I  think  it  probable  that  if  the  aggregate  mass  had 
attained  the  size  somewhat  larger  than  those  delineated  in  my 
^drawings,  the  sac  would  huve  burst,  and  thus  hundreds  of  thou- 
sands of  the  small  oval  bodies  would  haye  been  set  free  among 
$kB  vessels,  nerves,  and  connective  tissue,  lying  between  the 
felementary  muscular  fibres.  But  this  is  only  an  opinion, 
knd  at  present  I  have  no  data  to  enable  me  to  decide  what 
becomes  of  these  particles  supposing  them  to  be  set  free, 
fThe  death  of  the  animal  always  seems  to  occur  before  this 
leatastropbe  happens.  There  is,  however,  another  mode  of 
bsca^ie  of  the  bodies  contained  in  these  spindle- shaped  cysts 
Ihat  is  possible.  Although  I  have  never  seen  a  distinct  pore 
^r  aperture  in  any  part  of  the  cysts,  it  seems  not  improbable 
Ihat  an  orifice  might  be  formed  at  one  or  other  extremity,  or 
It  a  point  of  the  bodj^  where  the  external  wall  is  thinner  than 
Id  other  pai'ts.  In  thii  way  the  escape  of  these  bodies  from 
bieir  parent  cystj  a  few  at  a  time,  would  be  effected^  while  the 
broee«s  of  mtdtipHeation  stOl  going  on  within  would  not  be 
Interfered  with.  But  whether  the  individual  masses  are  able 
io  mignite  from  one  part  of  the  body  to  another^  or,  after  . 
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haying  been  produced  in  enormous  numbers  within  the  cyst, 
ihey  are  destined  to  remain  dormant  until,  by  the  death  of  the 
animal,  opportunity  for  a  far  more  distant  migration  is  pro- 
vided, or  whether,  as  is  perhaps  upon  the  whole.least  probable, 
from  the  collection  already  described,  a  true  entozoon  is 
evolved,  must  be  determined  by  future  research. 

Tenacity  of  life. — ^The  little  bodies  in  question  are  very 
tenacious  of  life,  and  they  are  not  permeated  by  the  carmine 
fluid  till  long  after  every  mass  of  germinal  matter  .(nucleus)  of 
the  muscles,  vessels,  and  nerves,  has  been  deeply  coloured — a 
fact  which  shows  that  at  any  rate  these  bodies  are  quite  distinct 
from  the  muscle-nuclei,  and  have  not  descended  from  the&i. 
After  remaining  for  many  hours  in  the  carmine  fluid  they  take 
the  colour  like  every  other  kind  of  living  matter,  and  several 
specimens  exhibited  one  spot  darker  than  other  parts. 

Conclusion  of  previons  observers. — Prof.  Siebold  states  that 
these  peculiar  entozot>n-like  bodies  were  first  discovered  by 
Miescher  in  the  muscles  of  a  mouse  in  1843.  Hessling*  found 
them  in  the  muscular  fibres  of  the  heart  of  the  sheep  and  ox. 
They  have  been  also  found  in  the  deer.  By  Siebold  and 
Bischoff*  they  have  been  seen  in  the  muscles  of  the  mouse  and 
rat.  The  latter  observer  found  them  in  all  the  muscles  of  a  rat  in 
1845.  In  1855  Raineyt  found  And  figured  similar  bodies  in  the 
muscles  of  the  pig,  and  inferred  that  they  represented  the  early 
period  of  development  of  the  cysticercus  cellulosce  of  that 
animal,  but  later  writers  do  not  consider  the  evidence  upon 
which  this  inference  rests  at  all  conclusive.  J 

The  form  of  the  body,  and  the  peculiar  structure  of  the  external 
investing  membrane,  would  incline  one  to  regard  the  bodies  as 
some  species  of  entozoon  in  an  imperfect  stage  of  development, 
but  fn>ni  the  character  of  the  contents  it  is  possible  that  some 
Eoi>logists  might  consider  them  more  closely  allied  to  the  Grega- 
riua>  or  Psorv>spermia\  There  is  I  think  no  doubt  that  these 
bodies  are  of  an  animal  nature.  I  am  not  aware  of  any 
gn^gariniform  body  exhibiting  either  the  form,  very  con- 
sidenible  size,  or  general  characters  of  those  in  question. 
There  is,  1  think,  no  character  rendering  it  very  probable 
tluit  (liey  belong  to  the  vegetable  kingdom. 

(V'   titr   itrohahlr   nmnner    m    which   these   bodies   reach   the 

♦  SioboKl  ami  Kolliker*s  Zoit^chrLft,  Rind  v.  p.  195. 
t  *'  On  tiio  Stnioture  and  Development  of  the  Cysticercus  Cellulosff',  as 
*n  the  Muscles  of  the  Pig,^  by  George  Rainey,   M.R.C.S.— P/n7v 
147,  p.  Ill;  1857. 

■^H  aoooQDt  of  the  liternture  of  the  subject  the  reader  is  referred 
^  '  Cobbold  in  the  Lancet  for  January  27 th,  1866,  which  is 
or  Ckungee  in  his  work  on  the  Cattle  Plague. 


»/n<*c7fii.— From  the  foregoing  observatious  it  seems  almost 
ccrtaia  that  these  bodies  are  special  organisms  derivBil  from 
orf^anisms  of  a  like  kind,  and  that  thej  did  not  migiiialc 
within  the  body  of  the  animal  thej  inhabit, 

I  have  very^'eceotly  sticceeded  in  dt-monst rating  the  changes 
occnn-ing  in  the  minute  mass  soon  after  its  entrance  into  the 
mnscular  fibre.  The  germinal  matter  imdergoes  division  and 
anbdivision  within  its  envelope  and  the  whole  gradually  in- 
creases in  !t^ngth  and  breadth. 

The  demunsiration  of  a  fissnre  leading  from  the  eictemal 
sarface  of  the  fibre  to  its  cent  ml  axiy,  where  the  organism  is 
fitoat'ed,  shows  conchiaively  how  the  body  reached  the  sareons 
tissue,  and  renders  it  ahnost  impossible  to  resist  the  inference 
that  a  minute  germ,  perhaps  less  than  the  Tuwitw*'^  ^^  ^^^  \m:\i 
in  ita  smallest  diameter^  made  its  way  through  the  sarcolemma 
into  the  sareons  tiesuej  and  grew  there  into  the  remarkable 
structure  described  and  figured. 

The  small  est  I  have  been  able  to  demonstrate  with  absolute 
certainty  is  not  more  than  the  it^„oth  of  an  inch  in  length. 
Another,  a  little  larger^  had  already  attained  its  peculiar  form, 
and  the  lit  fie  bodit'S  within  were  less  than  the  ^^  Jji-^th  of  an  inch 
in  di^imetefj  but  wtre  already  multiplying  by  division*  The 
very  minute  particles  represented  in  ihg*  1  magnified  with  the 
Vtf  are  probably  these  bodies  at  the  earliest  stage  of  existence. 

The  difficulty  of  observing  the  earHost  changes  taking  place 
m  snch  a  minute  mass  in  the  centre  of  an  elementary  fibre 
must  necessarily  be  much  increusodby  the  circumstance  of  the 
tnuUiplicution  of  the  niuscnlur  nuclei  themselves  in  those  cases 
ia  which  the  bodies  in  question  are  observed*  I  have  indeed 
seen  many  specimens  which  I  might  have  fairly  adduced  as 
the  earliest  stage  of  the  intranmscular  existence  of  the  or- 
ganism, but  have  refrained  from  figuring  these  because  I  could 
not  positively  affirm  that  they  were  not  collections  of  three, 
four,  or  half  a  dozen  muscular  nuclei* 

All  the  evidence  yet  obtained  is  indeed  strongly  in  favour 
of  the  view  that  one  of  the  very  large  bodies  figured  is 
developed  front  a  very  minute  mass  as  1  have  describedj  and 
it  is  probable  that  a  vast  number  of  these  have  made  their  way 
into  many  of  the  elementary  fibres  of  the  difierent  muscles. 

The  germs  have  no  burrowing  organs  or  booklets,  but  from 
their  extreme  minuteness  and  motor  power  could  easily  make 
their  way  through  the  sarcolemma  if  they  reached  its  surface. 
It  is  most  probable  that  the  germs  enter  the  blood  and  perhaps 
may  make  their  way  directly  from  the  cavity  of  the  heart  into 
its  muscular  walls,  while  others  being  carried  to  the  capillary 
vessels  of  the  muscles  migrate  into  the  elementary  muscular 
fibres  of  various  muscles  of  the  system.     \Vhcther  the  germs 
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are  introduced  into  tlie  organism  of  the  animal  in  the  food  or 
water,  or  even  carried  by  the  air  is  unknown.  Nor  have  we 
yet  been  able  to  learn  if  these  simple  bodies  are  the  larval  or 
imperfect  state  of  development  of  higher  and  jnore  complex 
organisms. 

Conclusions. — ^The  facts  concerning  these  entozoa  ( ?  )  may 
be  summed  up  as  follows  : — 

1.  That  in  almost  all,  if  not  in  all,  animals  dying  of  Cattle 
Plague,  entozoon-like  bodies  exist  in  considerable  number  in 
the  voluntary  muscles  of  the  system  and  in  the  heart. 

2.  They  are  occasionally  found,  but  in  comparatively  small 
numbers,  in  the  muscles  of  the  system  of  animals  apparently 
in  perfect  health  when  killed. 

3.  These  or  closely  allied  species  have  been  known  for  more 
than  twenty  years,  but  their  nature  has  not  yet  been  deter- 
mined. They  have  been  found  in  the  ox,  sheep,  deer,  pig,  rat, 
mouse,  and  perhaps  other  animals. 

4.  In  the  muscles  of  a  calf  killed  by  Cattle  Plague,  under  mx 
montlis  of  age,  these  bodies  were  found  in  immense  numbers. 

5.  They  vary  in  length  from  less  than  the  -nW^^  of  ^an  inch 
to  at  least  a  quarter  of  an  inch  in  length.  They  are,  for  the 
most  part,  imbedded  in  the  contractile  material  of  the  elemen- 
tary muscular  fibre,  but  they  are  occasionally  found  £ree. 

6.  They  are  for  the  most  part  spindle-shaped,  and  the  ex- 
ternal investment  or  envelope  exhibits  a  very  delicate  and 
peculiar  structure,  being  completely  covered  with  delicate  hair- 
like processes. 

7.  The  mass  within  appears  granular  to  low  powers,  and 
exhibits  a  division  into  numerous  segments,  but  it  is  found  to 
consist  entirely  of  minute  bodies  resembling  one  another,  pos- 
sessing very  definite  characters,  less  than  ^sW^^  ^^  ^^  ^^^  ^^ 
their  longest  diameter,  and  of  peculiar  form,  being  oval,  flat- 
tened, the  body  slightly  curved  laterally,  with  one  extremity 
blunt  and  the  other  almost  pointed. 

8.  The  entire  mass  increases  in  size  as  these  small  bodies 
increase  in  number,  probably  by  division  and  subdivision, 
within  the  cyst. 
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OUB  HOUSE    SPIDERS, 


BY    JOHN    BLAOKWALL,    F.L.S. 


SO  little  attention  has  been  bestowed  on  the  natural 
hifltoiy  of  the  Araneidea  in  tMa  kingdom  that  oven  the 
familiar  term  house  spider  is  usually  employed  in  so  vague  a 
manner  as  to  convey  no  definite  idea  to  the  understanding. 
The  cfuise  of  this  neglect  must  bo  attributed  to  the  nnmerous 
and  peculiar  difliculties  inseparable  from  the  study  of  this 
liepaHment  of  arachnolo^,  and  to  tlio  inveterate  antipathy 
inherent  in  the  minds  of  most  persons  towards  the  animals 
comprised  in  it.  In  the  hope  of  ioducing  a  feeling  of  interest 
where  one  of  prejudice  at  present  prevails,  I  shall  proceed  to 
offer  a  few  remarks  on  the  strncturo,  habits,  and  economy  of 
the  spiders  observed  to  inhabit  the  interior  of  our  houses. 

TRIBE    OGTONOOXJLINA, 
Family  Drassidai^ 

On©  species  only  belonging  to  this  family^  the  Thasuts 
%meeu^  of  Sundevall,  is  of  frequent  occurreuce  in  dwelling- 
liOuseSj  preferring  such  as  are  old  aud  dilapidated  \  it  secretes 
itsdf  behind  window -shutters  and  cartains^  in  the  crevices  of 
walls,  among  bed-furniture,  and  in  other  obscuro  places,  eon- 
strncting  in  those  situations  a  short  silken  tube  to  serve  as  a 
domicile,  with  which  it  connects  a  lenticular  cocoon  of  white 
»iik  of  a  compact  texture,  contaiiiiug  from  fifty  to  sixty  whitish 
i!pherical  eggs,  not  ngglutinated  together, 

Dra^mn  gerlamst  is  decidedly  nocturnal  in  its  habits,  rarely 
quitting  its  retreat  iu  quostof  the  insects  on  which  it  preys  before 
the  commencement  of  twilight*  it  is  an  active  spider,  and  is  en- 
sbled  to  run  with  celerity  on  the  dry,  vertical  surfaces  of  polished 
bodies  by  the  agency  of  a  viscid  secretion  emitted  from 
numerous  hair-like  papilUia  distributed  on  the  inferior  surfac© 
of  its  tarsi.  Its  spinuers,  which  are  rather  prominent  and 
cylindrical,  do  not  become  fully  developed  till  the  spider  has 
undergone  its  final  change  of  integument;  the  two  intermediate 
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ones  are  united  at  their  base^  and  the  spinnerets  connected  with 
the  short  terminal  joint  of  each  inferior  spinner  are  usually 
eleven  in  number  in  adults ;  two,  very  much  smaller  than  the 
rest  and  nearly  contiguous,  being  situated  on  the  inferior  sur- 
face, at  a  greater  distance  from  the  extremity  than  the  others. 
The  nine  spinnerets  of  larger  dimensions  are  probably  used  by 
the  spider  chiefly  in  the  construction  of  its  cocoon,  the  com- 
pact texture  of  which  is  best  explained  on  the  supposition  that 
a  copious  supply  of  a  viscid  secretion,  in  a  state  of  fluidity,  is 
employed  in  its  fabrication. 

Family  Clmjlonidoe. 

The  spiders  of  this  family,  known  to  inhabit  our  dwellings, 
are  Ginijio  feroA',  Cinljio  simllis,  and  Ginijlo  atrax,  and  so  close 
is  the  resemblance  they  bear  to  each  other  in  form,  colour,  and 
economy,  that  arachnologists  have  experienced  some  difficulty 
in  ascertaining  the  specitic  characters  by  which  they  are  dis- 
tinguished. Their  favourite  places  of  resort  are  the  comers  of 
windows,  the  angles  formed  by  the  intersection  of  walls, 
fissures  in  plaster,  and  other  retired  situations  in  which  they 
can  conceal  themselves,  a  preference  being  given  to  cellars  and 
rooms  that  are  little  frequented. 

As  the  organization  and  habits  of  these  spiders  are  very 
similar,  it  will  suffice  to  direct  attention  to  that  species  which 
is  most  familiarly  known,  namely,  Oiiiijlo  atrox.  On  the  objects 
surrounding  its  retreat  it  extends  to  a  considerable  distance, 
but  without  any  apparent  regularity  or  design,  a  number  of 
fine  glossy  lines,  intersecting  one  another  at  various  angles,  to 
which  it  attaches  fasciculi  of  filaments  of  a  complex  structure. 
These  compound  filaments,  or  flocculi,  are  arranged  on  the 
first  spun  glossy  lines  both  in  longitudinal  and  transverse 
directions,  and,  when  recently  produced,  are  capable  of  retain- 
ing eflectually  such  insects  as  come  in  contact  with  them.  A 
communication  between  the  snare  of  this  spider  and  its  retreat 
is  established  by  means  of  a  funnel-shaped  tube  of  a  slight 
texture ;  and  not  unl'requently  two  tubes  occur  in  the  same  web, 
by  one  or  other  of  which  the  spider  usually  efiects  its  escape 
when  disturbed. 

If  a  newly-formed  flocculus  be  examined  under  the  micro- 
scope it  will  be  found  to  consist  of  four  lines  and  two  delicate 
bands ;  two  of  the  former  are  straight  and  exceedingly  attenu- 
ated, and  on  each  is  distributed  a  tortuous  line,  inflected  into 
short  curves  and  loops,  like  a  ravelled  thread  of  fine  silk.     On 
^^^h  of  the  tortuous  lines  a  white  band,  faintly  tinged  with 
%  disposed  in  numerous  irregular  curvatures,  which  are 
»?dely  extended  than  the  flexures  of  those  lines ;  and 
^,  by  their  tenacity,  constitute  the  most  important 
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^■rt  of  tlie  scare.      The  following  description  will  serve  to 
Ha^ej  Bome  idea  of  the  niatiiier  in  which  the  flocculi  are  fabri- 
Hled|  s&d  of  the  curious  a])paratus  employed  in  the  process* 
^P  There  are  on  the  metatarsi  of  the   posterior  leg's   of  OinlAo 
■trc^  two  parallel  rows  of  spines,  moveable  at  the  will  of  the 
ftnimal,  which  are  situated  upon  a  ridge  on  the  abdominal  side 
«f  tht*  superior  surface  of  the  joint,  commencing  a  little  below 
its  articulation  with  the  tibia,  and  terminating  at  a  strong  spur 
mear  it^  extremity.    The  spines  composing  the  upper  row  have 
a  considerable  degree  of  curvature,  and  taper  gi-adually  t-o  a 
fine  point ;  those  of  the  lower  row  being  stronger,  more  closely 
»efe,  and  less  curved*     This  remarkable  appendage,  which   haa 
re^'eived  the  name  of  mlamistriim^  constitutes  a  striking  cha- 
nM?ter  of  the  spiders  included  id  the  family  of  the  Cimfiimidw, 
When  the  spider  purposes  to  form  a  flocculus,  it  presses  its 
spinners  {which  in  tlie  case   of  the  Ctnijionuht  are   eight  in 
isnmbcrp  the  inferior  pair  supplying  the  material  of  which  the 
di*hoate  bands   connected    with   the    flocculi   are   fabricated) 
against  one  of  the  glos.^y  Hues  constituting  the   foundation  of 
ka  snare,  and  emitting  from  them  a  small  quantity  of  the  secre* 
tioD  of  which  its  silken  filaments   are  composed,  attaches  to  it 
several  fine   threads,  drawn  out  by  advancing  the  abdomen  a 
littk%  and  kept  distinct  by  a  lateral  motion  of  the  spinners. 
The  posterior  legs  are  then  raised  a1)0ve  the  plane  of  position, 
ftud  the  foot  of  one  of  them  is  applied  to  the  superior  surface 
of  the  metatarsal  joint  of  the  other,  a  little  abo%''e  its  articula- 
tion with  the  tarsuSj  and  the  calomistrutu  is  l>rought  imme- 
diately beneath  the  spinners,  at  right  angles  with  the  line  of 
tlie  abdomen.     By  a  slight  extension  of  the  joints  of  the  pos- 
terior legSj  the  eaitrmwitum  is  directed  backwards  across  the 
apinners^  the  diverging  extremities  of  which  it  touches  in  it^ 
tmuEit,  and  is  restored  to  ita  former  position  by  a  correspond- 
ing contniction  of  the  joints.     In  proportion  to  the  continua- 
tion of  this  process,    in  which  the  calftmistra   are  employed 
alternately,  the  inflected  lines  and  bands  of  the  flocculus  are 
fonnd  to  be  produced,  the  spider  making  room   for  them  as 
tbey  accumulate  by  elevating  and  at  the  same  time  advancing 
tlie  abdomenj  which  it  effects  by  slightly  extending  the  joints 
of  the  third  pair  of  legs,  and  contracting  those  of  the  first  and 
aeeond  pairs*     The  tlocculi  thus  elaborated  are  attached  i)o  the 
firat  spun  glossy  lines  by  the  agency   of  the  spinners,  and  in 
tlssft  manner  the  spider  proceeds  with  its  labours  till  the  snare 
h  conaplctcdi.     As  this  operation  is  generfi!ly  performed  in  the 
ntght,  it  can  seldom  be  seen  to  advantage,  unless  artificial  Hght 
be  employed,  some  skill  in  the  management  of  which  is  i^- 
({uired  in  order  to  avoid  disturbing  the  spider.      The  modus 
<]9fM0flf  appears  to  be  this  : — tho  points  of  the  lower  row  of 
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spines  in  passing  over  the  extremities  of  the  spinners  draw 
froih  them  Unes  which  mn  into  numerous  flexores^  in  conse- 
quence of  not  being  kept  fully  extended^  and  the  purpose  sub- 
served by  the  upper  row  of  spines  seems  to  be  the  detachment 
of  these  lines  from  the  spines  of  the  lower  row  by  an  upward 
motion.  Should  the  efBciency  of  the  flocculi  become  much 
impared  they  are  either  replaced  by  others  or  a  new  snare  is 
constructed. 

In  the  month  of  June  the  female  of  this  common  species 
deposits  about  seventy  eggs,  of  a  pale  yellow  colour,  not  agglu- 
tinated together,  in  a  cocoon  of  white  silk  of  a  loose  texture, 
measuring  ^ths  of  an  inch  in  diameter ;  it  is  nearly  of  a  plano- 
convex figure,  and  is  connected  with  the  interior  surface  of  an 
oval  sac  of  white  curled  silk,  on  the  outside  of  which  particles 
of  mortar  and  other  extraneous  materials  are  distributed.  This 
sac  is  generally  constructed  in  or  near  the  spider's  retreat. 

The  admirable  adaptation  of  the  structure  and  disposition  of 
the  calamistra  to  their  action  on  the  spinners,  by  which, 
under  the  directing  influence  of  instinct,  the  curious  snares  of 
the  Ciniflonidco  are  perfected,  affords  such  obvious  evidence 
of  design  as  to  supersede  the  necessity  of  alluding  more 
particularly  to  the  subject. 

Family  Agelenidce. 

Several  species  of  the  genus  Tegenana,  included  in  the 
family  of  the  Agelenidoe,  are  most  commonly  denominated 
house  spiders,  from  the  circumstance  of  their  prevalence  in 
the  interior  of  buildings  ;  the  webs  that  they  construct  in  the 
angles  of  the  walls  and  windows  of  such  as  are  inhabited, 
proving  a  source  of  perpetual  annoyance  to  tidy  housekeepers, 
rhese  species,  Tegenarui  (hmiestica,  Tigenaria  atrica,  and 
Tegcnaria  cicilisy  present  marked  differences  in  size,  and  in  the 
designs  formed  by  the  distribution  of  their  various  colours ; 
but  in  habits  and  economy  they  so  closely  resemble  each  other 
that  remarks  on  those  of  Tegenarla  ciriliSy  the  most  widely 
distributed  and  best  known  species  of  the  three,  and  that  abo 
to  which  the  appellation  of  house  spider  is  most  generally 
applied,  will  servo  to  illustrate  the  proceedings  of  the  other 
two. 

The  snare  of  this  spider,  consisting  of  a  horizontal  sheet  of 

web,  of  a  fine  but  compact  texture,  is  most  commonly  attached 

by  its  lateral  margins  to  walls  and  beams,  forming  by  their 

transverse  junction  an  angle  in  which  a  short  tube,  open  at 

b  nemities,  is  connected  with  the  web ;  this  tube  is 

ipied  by  the  spider,  to  which  it  affords  a  retreat 

"•^um  of  communication  with  every  part  of  its 

Q  summer  and  autumn  the  female  constructs 
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several  lenticuJar  cocoons  of  white  silk  of  a  fine  texture, 
measuring  about  ^Wths  of  an  inch  in  diameter,  in  each  of  which 
she  deposits  from  fifty  to  sixty  splierical  eggs  of  a  yollowiah- 
white  colour,  not  adherent  among  themselves;  these  cocoons 
ar©  attached  to  objects  in  the  vicinity  of  her  snare,  and  have 
generally  particles  of  plaster,  whitewash,  or  iportar  disposed 
on  their  exterior  surface* 

The  following  remarkable  physiological  facts  in  connection 
with  Ttijenaria  dvUis  have  been  ascertained  by  observation 
and  experiment ;  namely^  that  both  sexes  change  their  integu- 
ment nine  times  before  they  arrivo  at  maturity,  once  in  the 
cocoon  and  eight  times  after  quitting  it ;  that  a  leg  of  a  young 
individual,  detached  at  the  coxa  six  times  consecutively,  may 
be  reproduced  at  each  succeeding  ccdysis  after  the  infliction  of 
the  injury ;  that  the  life  of  this  species  extends  through  a 
period  of  four  years  ;  that  the  reproductive  system  of  the  male 
is  connected  with  the  digital  joint  of  the  palpi ;  and  that  the 
female,  after  one  impregnation,  is  capable  of  producing  nine 
sets  of  prolific  eggs  in  succession,  more  than  two  years  elapsing 
before  all  are  deposited,  and  ten  months  nearly  intervening 
sometimes  between  the  deposition  of  two  consecutive  sets. 

All  oar  native  Tegmiarioj  have  the  superior  pair  of  spinners 
triiirticulate,  the  spinnerets  being  disposed  on  the  inferior  sur- 
face of  their  elongated  terminal  joint.  The  principal  purpose 
iuhserved  by  these  organs,  when  thus  modified,  appears  to  be 
the  binding  down  of  the  filaments  emitted  from  the  inter- 
mediate and  inferior  spinners  with  transverse  lines  distributed 
by  means  of  an  extensive  lateral  motion,  by  which  process  a 
compact  tissue  is  speedily  fabricated.  The  opinion,  formerly 
prevBlent,  that  the  function  exercised  by  the  superior  spinners, 
when  triarticulate  and  considerably  elongated,  is  simply  that 
of  touch,  and  that  they  are  employed  solely  in  regulating  the 
application  of  the  true  spinners  to  appropriate  objects,  must 
therefore  be  regarded  as  decidedly  erroneous. 

The  spider  alluded  to  by  Mr,  Jesse  in  his  -^  Scenes  and 
Tales  of  Country  Life/'  p*  339,  as  being  peculiar  to  Hampton 
Court,  and  there  named  the  Oardinal^  most  probably  is 
Tege  no  ria  doTfies  l  ica . 

Famihj  Thetnditdie, 

In  ancient  mansions,  situated  in  the  south  of  EnglamJ,  a 
ffpider  of  this  family,  remarkable  for  the  length  and  delicacy 
of  its  legs,  and  for  the  singular  structure  of  the  palpi  and 
palpal  organs  of  the  male,  is  of  frequent  occnrrence  in  the 
comers  of  rooms,  constructing  therein  a  slight,  irregular 
fsnare  consisting  of  a  few  fine  lines,  intersecting  one  another 
in  different  planes  and  at  various  angles.     This  spider  is  the 
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Tholcus  phalangioides  of  authors,  and  the  only  species  of  the 
genus  indigenous  to  Britain.  The  female  may  be  seen  in 
summer  with  her  ova  grouped  in  a  globular  form  under  her 
sternum,  in  which  situation  they  are  sustained  by  the  instru- 
mentality of  the  falces  and  palpi. 

The  spider  referred  to  by  Mr.  Jesse  in  his  "  Scenes  and  Tales 
of  Country  Life/'  pp.  202,  203,  as  being  remarkable  for  the 
rapidity  of  its  vibratory  motions  when  disturbed,  is  undoubtedly 
Pholcus  phalangioides,  which,  like  Epeira  diadema,  Theridifni 
quadrijmnctatum,  and  some  other  species,  has  the  habit  of 
violently  agitating  itself  when  anything  suddenly  touches 
its  lines.  This  vibratory  motion,  which  in  the  case  of  Pholcus 
phahingioides  appears  to  acquire  its  maximum  velocity,  is 
produced  by  the  partial  contraction  and  extension  of  the  joints 
of  the  legs  in  quick  succession,  as  may  be  ascertained  by 
occasioning  specimens  of  this  spider,  or  of  Epeira  diadevia,  to 
continue  the  action  till  it  becomes  so  slow,  in  consequence  of 
the  fatigue  experienced  by  the  animals,  that  there  is  no  diffi- 
culty in  determining  the  manner  in  which  it  is  effected.  This 
singular  proceeding  is  evidently  intended  by  the  spider  to 
communicate  motion  to  its  snare,  and  thus  to  cause  the 
struggles  of  any  insect  entangled  in  it,  by  which  means  it  is 
directed  with  certainty  to  its  victim. 

Family  Linyphiida*. 

On  the  inferior  surface  of  a  small  horizontal  sheet  of  web,  of 
a  slight  texture,  constructed  in  comers  of  the  windows  of 
rooms  that  are  unoccupied,  or  but  little  frequented,  a  small  active 
spider  may  be  seen  to  take  its  station  in  an  inverted  position, 
patiently  waiting  in  that  situation  till  some  unfortunate  fly  or 
other  minute  insect  suitable  for  food,  shall  become  entangled 
in  its  snare.  This  spider,  which,  from  the  circumstance  of  its 
frequent  occurrence  in  houses,  has  been  named  Linyphia 
domestica,  is  the  Linyphia  minuta  of  the  "History  of  the 
Spiders  of  Great  Britain  and  Ireland,'^  and  was  originally  de- 
scribed under  that  appellation  in  the  "  London  and  Edinburgh 
Philosophical  Magazine,"  third  series,  vol.  iii.,  p.  191. 

In  September,  the  female  fabricates  several  subglobose 
cocoons  of  white  silk,  of  a  loose  texture,  the  largest  of  which 
measures  about  one-fifth  of  an  inch  in  diameter,  and  contains 
fn>m  thirty  to  forty  spherical  eggs,  of  a  yellowish-whito  colour. 
The  cocoons  are  commonly  attached  to  objects  near  the  snare. 
Adult  individuals  of  this  species  are  liable  to  be  infested  by 
the  larva  of  the  Polysphincta  rarl>onaria  of  Gravenhorst,  an 
insect  of  the  family  Ichnemnonida^,  which  feeds  upon  their 
fluids,  and  ultimately  occasions  their  death. 

Another  species  of  this  genus,  the  handsome  Linyph  ui  crypti- 
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€^tenM,  selects  cellars^,  vaults,  and  other  gloomy  places,  in  which 
to  procure  its  prey  and  provide  accom  modation  for  its  progeny. 
In  Jime  or  July  the  female  construct  a  a  globular  cocoon  of 
yellowish -brown  eilkj  of  a  sHght  texture,  meastiring  one-sixth 
of  an  inch  in  diameter ;  it  is  usually  attached  to  her  spinners 
by  tine  Ilugs,  and  contains  about  ninety-oight  spherical  Bgg^ 
of  a  brown  colour,  not  adherent  among  themselves, 

Fmmlij  EjttHrtdcet 

The  favourite  resorts  of  Ejwira  fusea,  a  large  species  belongs 
ing  to  this  family,  are  cellars,  and  damp  places  imperfectly 
tiluminated,  in  which  it  constructs  an  extensive  and  elegant 
snare,  consisting  of  an  elastic  spiral  line,  thickly  studded  with 
minnte  viscid  globules,  whose  circumvolutions,  falling  within 
the  same  planej  are  crossed  by  radiij  converging  towards  a 
CQrmmon  centre,  which  is  immediately  surrounded  by  several 
circumvolutions  of  a  short  spiral  line,  devoid  of  viscid  globules j 
forming  a  station  from  which  the  toils  may  be  superintended 
by  their  ownerj  without  the  inconvenionce  of  being  entangled 
oy  ihem.  The  radii  are  unadhesive,  and  possess  only  a 
moderate  share  of  elasticity^  but  the  viscid  spiral  line  is  el^tic 
in  an  extraordinary  degree-  Nowj  the  viscidity  of  this  line 
dt-pcods  entirely  upon  the  viscid  globules  with  which  it  is 
ftaddedj  for  if  they  be  removed  by  careful  applications  of  the 
finger,  &  fine  glossy  filament  remains,  which  is  highly  elastic, 
bet  perfectly  unadhesive.  By  this  property  of  extreme  elas- 
licitf  the  viscid  spiral  line  is  accommodated  to  frequent  and 
mid  changes  in  distance  that  take  place  among  the  radii 
wien  agitated  by  disturbing  forces,  and  by  it  insects,  which 
fly  against  the  snare,  are  more  completely  entangled  than 
they  otherwise  could  be  without  doing  extensive  injuiy  to  its 
fiame-work. 

For  a  description  in  detail  of  the  complicated  processes  by 
which  the  symmetrical  snares  of  the  Epcirfv'  are  produced,  the 
render  is  referred  to  the  Zooloijkal  Jounml,  vol.  v*  pp*  181- 
188;  and  to  ''Kesearches  in  ^Zoology/'  pp.  253-270,  the 
inbject  being  too  extensive  to  be  introduced  in  this  place. 

In  autumn  the  female  of  Epeha  fn^ea  fabricates  a  large 
oviform  cocoon_^  of  white  silk,  of  so  delicate  a  texture  that  the 
eggs,  connected  together  by  silken  lines  in  a  globular  mass, 
one-fourth  of  an  inch  in  diameter,  may  be  seen  distinctly 
within  it ;  they  are  between  four  and  five  hundred  in  number, 
spherical  in  figurei  and  of  a  yellow  colour.  The  cocoon  is 
altaobed  t-o  wails  and  ceilings,  by  lines  forming  a  pedicle  at 
its  smaller  extremity. 

The  haunts  of  Epelra  aniW^^,  auother  species  of  the  family 
of  the  Epcindte^  are  similar  to  those  of  E^elmfuscaj  from  which 
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it  differs  somewhat  in  its  economy.  In  summer  the  female 
attaches  to  objects  near  her  snare  a  snbglobose  cocoon  of  white 
silk^  of  a  loose  texture^  measuring  half  of  an  inch  in  diameter, 
in  which  she  deposits  upwards  of  two  hundred  eggs^  of  a 
yellow  colour,  agglutinated  together  in  a  lenticular  form. 

This  spider  spins  an  extensive  snare  with  an  open  circular 
space  at  the  centre,  which  it  usually  occupies  when  watching 
for  its  prey ;  from  this  station  it  £:*ops  quickly  on  being  dis- 
turbed, regaining  it,  when  the  danger  is  past,  by  means  of  a 
line  drawn  from  the  spinners  in  its  descent,  and  previously 
attached  to  the  circumvolution  of  the  unadhesive  line  bounding 
the  central  aperture. 

When  immature,  Epeira  antriada  is  subject  to  be  preyed 
upon  (like  Linyphia  minuta)  by  the  larva  of  Polysphincta 
cwrbonaria. 

TRIBE    SENOCULINA, 

Family  Scytodidce. 

Scytodes  tkoracica,  our  only  indigenous  species  of  the  genns 
Scytodes,  is  of  very  rare  occurrence  in  BritiEdn.  It  is  slow  in 
its  movements,  and  spins  in  the  comers  of  rooms  a  few  fine 
lines  attached  to  each  other  without  any  apparent  order.  Ac- 
cording to  M.  Lucas,  it  constructs  a  globular  cocoon  of  white 
silk,  of  a  compact  texture,  in  which  it  deposits  nine  eggs,  of  a 
yellowish- white  colour;  whereas  M.  Walckeniier  states  that 
the  cocoon  is  of  a  loose  texture  and  comprises  about  thirty 
eggs.  The  female  manifests  a  strong  attachment  to  her  cocoon, 
supporting  it  under  her  sternum  by  means  of  the  falces  and 
palpi,  and  conveying  it  with  her  wherever  she  moves. 

various  species  of  spiders,  on  the  approach  of  winter,  seek  a 
refuge  from  the  decreasing  temperature  of  the  atmosphere  in 
the  interior  of  houses ;  but  these  should  not  be  confounded 
with  such  as,  in  the  exercise  of  the  instinctive  propensitiei 
and  physical  powers  with  which  they  are  respectivalj 
endowed,  habitually  pass  their  lives  therein.  Care  mim. 
be  taken,  also,  not  to  employ  the  term  house  spiders  in  too 
unqualified  a  sense,  as  the  haunts  of  those  species  to  which  it 
may  be  deemed  most  applicable  (not  excepting  even  Teaenaria 
civilis)  are  by  no  means  restricted  solely  to  buildings,  out  are 
considerably  diversified. 
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KAISED  BEACHES  AND  THEIR  ORIGIN. 
BY  EDWARD  Htn^L,  RA.,  F.G.S. 


HAT  the  coasts  of  our  continenta  and  islands  change  tLelr 
levels  while  that  of  the  ocean  remains  unaltered^  is  a 
in  physical  science  first  demonstrated  by  Sir  C.  Lyell  in 
celebrated  workj  *^  The  Pnnciples  of  Geology/'  The  former 
sition  is  capable  of  demonstration  by  a  direct  appeal  to 
phenomena  within  the  reach  of  all  observers ;  but  the  latter 
is  a  deduction  arrived  at  bj  a  process  of  reasoning.  The 
inunobility  of  the  earthy  which  finds  its  popular  expression 
in  ancient  literature,  whether  sacred  or  secular,  is  indeed 
only  rt^latlve;  for,  neglecting  for  a  moment  the  local  and 
den  paroxysms  of  earthquake- waves,  we  now  know  that 
10  only  changeless  level  on  the  face  of  our  globe  is  that 
of  the  ocean. 

On  the  other  hand,  the  earth  on  which  we  build  our  temples 
aad  palaces,  and  pierce  with  our  deepest  mines,  is  in  some 
part  or  other  undergoing  a  process  of  elevation  or  subsidence- 
The  law  of  change  has  therefore  been  implanted  in  the 
miiterial  as  well  as  the  moral  world;  but  it  is  mereifully 
ordained  that  in  both  cases— with  occasional  exceptions^ — the 
process  should  be  slow,  and  frequently  imperceptible,  even 
thronorh  generations.  The  vertical  movements  of  the  land, 
though  unfelt^  are  not  the  less  real ;  for  they  can  bo  proved 
by  an  ajipeal  to  mai-Jcs  and  monuments  of  ancient  sea-action, 
to  be  found  at  interyala  along  our  coasts,  and  at  elevations  far 
beyond  tha  reach  of  the  highest  tides.  Of  the  process  of 
i4o\"ation  now  in  progress,  the  shores  of  the  Baltic  offer  the 
most  interestiDg  example  j  and  of  depression,  the  northern 
coofit  of  Egyjit;*  but  ior  evident  rcasonSj  the  latter  is  less 
caMble  of  dit-ect  proof  tlmn  the  former. 

The  action  and  efleet  of  waves  acting  along  vanous  parts 
of  our  coast  are  familiar  to  almost  every  observer  or  inhabi- 
tiuil  of  our  isles,  now  that  there  is  a  periodical  migration  from 
the  interior  to  the  sea-side*  In  most  cases,  the  limit  of  tho 
highciit  tides  is  marked  by  a  precipitous  bank  or  cliff  {de- 
pending on  tiie  nature  of  the  rock  which  forms  the  coast), 
finoTO  the  base  of  which  the  shore  descends  with  a  gentle 


vut. 


♦  S«o  LyclPi  *•  Antiquity  of  Um^*  p.  35. 
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slope  down  to  the  level  of  low-water,  beyond  whicli  the 
inclination  is  often  very  gentle.  If  the  coast  is  rocky,  the 
warfare  of  the  waves  and  the  stubborn  resistance  offered  to 
their  advance  is  marked  by  many  a  breast-work  or  projection, 
sometimes  by  an  isolated  fort  (or  sea-stack),  which  has  with- 
stood the  assault  longer  than  its  companions  (see  plate) ;  bat 
when  the  coast  is  formed  of  some  softer  material,  such  as  clay 
or  shale,  the  shingle  beach  is  generally  bounded  by  a  bank  pre- 
senting few  irregularities  of  outline.  How  varied  is  the  aspect 
of  our  coast  at  different  points,  it  is  almost  unnecessary  to 
remark ;  yet  it  is  essential  to  the  proper  understanding  of  our 
subject  that  this  be  borne  in  mind,  because  similar  variations 
are  to  bo  found  in  the  ancient  coast-lines  and  raised  beaches 
of  which  we  shall  come  to  speak  presently.  Along  the  coasts 
of  Devon  and  Cornwall,  the  highlands  of  Wales  and  Scotland, 
and  the  north  and  west  of  Ireland,  walls  of  massive  rock 
descend  sheer  down  into  the  surging  waves.  In  other  places, 
as  in  Lincolnshire — but  on  a  larger  scale  in  the  Netherlands 
— the  descent  from  the  land  to  the  sea  is  so  gradual,  that, 
except  where  the  boundary  line  has  been  rendered  distinct 
by  art,  the  passage  from  the  domain  of  the  land  to  that  of 
the  sea  could  only  be  recognised  by  the  absence  of  vegeta- 
tion. Other  parts  of  the  coast,  however,  partake  of  an  in- 
termediate character.  Here  the  limits  of  tidal  action  are 
defined  by  a  low  line  of  cliffs,  or  a  steep  bank  and  a  slightly 
shelving  strand.  These  different  forms  of  coast-line  have  an 
intimate  relationship  to  the  strength  and  arrangement  of  the 
rock  or  formation,  and  the  configuration  of  the  interior. 
Where  the  chalk  of  Flamborough  Head,  the  South  Downs, 
and  the  Isle  of  Wight,  rises  into  hills  inland,  it  terminates  in 
the  white  walls  of  our  ^'  Albion,^^  while  the  softer  clays  and 
sands  of  Sussex  and  Essex  subside  into  a  featureless  shore. 
All  the  while  that  the  land  remains  at  a  certain  level  the 
sea  is  at  work,  sapping  and  mining  the  shore,  and,  by  its 
currents,  carrying  away  the  materials  to  be  spread  over  its 
bed.  The  strand  has  a  general  tendency  to  assume  the  form 
of  a  flat  plain,  on  account  of  the  levelling  action  of  the 
breakers,  which  is  confined  to  a  vertical  limit  of  a  few  feet. 
Sometimes  deep  fissures  are  hewn  in  the  rocks  of  the  coast, 
along  lines  of  jointage ;  in  other  cases,  isolated  pillars,  or 
masses  of  rock  of  every  conceivable  shape  are  found,  and, 
less  commonly,  caves  are  hollowed  out.  Fingall's  Cave,  hewn 
out  of  cliffs  of  basaltic  columns,  is  a  well-known  example ;  and 
if  the  western  coast  of  Scotland  were  suddenly  elevated,  perhaps 
thirty  or  forty  feet,  the  entrance  of  the  cave  would  be  at  the 
side  of  an  inland  chff,  with  a  terrace  stretching  from  its  base 
to  the  shore.     This  cliff  would  mark  the  present  limit  of  tidal 
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actioQj  and  the  termce  would  form  a  raised  beach j  in  th©  true 
sense  of  the  word* 

We  inust  be  careful  to  noto  the  distinction  between  the 
beach  and  the  cliff  (or  bank)  which  formn  its  inshore  bound- 
ary. Both  are  Jreqaentlj  found  together,  and  in  cases^  some 
of  which  I  shall  dte^  several  of  these  cliffs,  with  their 
attendant  beaches,  are  now  to  be  found  elevated  far  beyond 
the  present  ILmita  of  the  tides.  At  the  same  time  each  may 
be  found  without  the  other.  There  are  instances  where,  in 
the  same  cliff  which  is  now  washed  by  the  waves,  the  fonner 
sea-level  is  marked  by  caves  which  are  now  beyond  tho  reach 
eren  of  the  spray.  The  probabilitiea  are,  however,  that  at 
the  period  of  elevation,  a  beach  of  shingle  descended  from  the 
entrance  of  most  of  these  caves,  which  has  since  been  worn 
down  and  removed  by  tidal  action ;  and  thus  the  old  and  tho 
new  coast-lines  are  united-  It  is  evident  that  the  farther 
action  of  the  wares  would,  in  process  of  time,  obliterate  all 
traces  of  the  earlier  coast-line.  On  the  other  hand,  remains 
of  old  sea-beaches,  in  the  form  of  gravel  and  saud,  with  shells, 
ar©  sometimes  found  in  isolated  patches,  in  places  where  tho 
former  coast-line  is  so  far  distant  as  not  to  be  recognised.  In 
Oises  where  there  are  several  clitfsj  with  their  terraces  rising 
in  tiers,  one  above  the  other,  such  steps  show  (as  Sir  G*  Lyell 
has  pointed  out)  so  many  pauses  in  the  process  of  elevation  of 
the  coast.  Had  the  rise  of  the  land  been  continuous  and  uni- 
form, there  would  have  been  no  prominent  lino  of  cliff, 
supposing  the  rock  to  be  of  uniform  texture ;  for  every  portion 
of  the  surface  having  been  in  its  turn,  and  for  an  equal  periled 
fif  time,  a  sea-shore,  no  part  could  be  more  indented  or  eroded 
than  another*  But  if  pauses  occur  during  the  upheaval,  the 
wwmB  and  currents  have  time  to  undermine  and  remove  masses 
of  rock  at  certain  stages,  and  thus  produce  ranges  of  cUffs 
with  terraces  at  their  base. 

The  evidence  of  the  former  action  of  the  sea  along  lines  of 
coast  BOW  far  beyond  the  reach  of  the  waves,  is  of  so  satisfac- 
tory a  kind,  from  the  indirect  evidences  we  have  been  con- 
sidering, that  it  is  scarcely  strengthened  by  the  presence  of 
5K*Q-sheils,  corals,  and  criaoids  in  the  gravels  of  the  raised 
beai^hes.  These,  however,  are  not  uncommon;  and  what  is 
still  more  interesting,  works  of  art  and  human  remains  have 
ibo  been  found  associated  with  them,  attesting  that  in  some 
^8€S  the  elevation  of  the  laud  has  t:iken  place  since  the  time 
that  man  was  an  inhabitant,  and  navigated  the  shores  and 
creeks  in  his  canoe.  Sir  H*  De  la  Beche  has  mentioned  in  his 
"Beport  on  the  Geology  of  Devon  and  Cornwrdl/^  that  m 
mining  gravel  for  tin,  at  Pertunn,  in  Com  wall,  skulls  and 
works  of  art  were  found  lying  at  a  depth  of  40  feet  from  the 
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surface^  under  gravel  containing  marine  shells  of  living 
species.  Near  Peterborough  there  is  a  deposit  of  estuarine 
gravel,  containing,  in  alternate  layers,  fresh-water  and  sea 
shells,  occupying  a  position  about  twenty-five  feet  above  the 
sea.  In  Gloucestershire,  near  Cheltenham,  there  is  an  old 
sea-shore  gravel-bed  stretching  to  the  base  of  the  Cotteswold 
lulls,  and  forming  a  level  terrace,  at  an  elevation  of  about 
forty  feet.  Higher  up,  on  the  flanks  of  the  same  range,  there 
is  a  gravel-bed  clinging  to  the  sides  of  the  hills,  at  an  eleva- 
tion of  about  600  feet;  and  which,  from  its  distinctly  bedded 
arrangement,  would  appear  to  have  been  deposited  in  water 
at  a  time  when  the  sea  washed  the  base  of  the  oolitic  cUffs 
of  the  Cotteswold  range.  The  two  most  marked  raised 
beaches  of  the  coast  of  Scotland  (see  plate)  both  contain 
marine  shells.  Those  which  are  found  in  the  twenty-five  or 
thirty-feet  beach,  being  all  of  recent  species,  and  associated 
with  works  of  art;  while  some  of  those  in  the  forty-feet 
beach,  the  more  ancient  of  the  two,  are  of  extinct  species.  In 
this  latter  beach  no  certain  traces  of  human  remains  or  works 
of  art  have  yet  been  discovered. 

The  shores  and  fiords  of  Scandinavia  present  some  of  the 
most  interesting  examples  of  raised  beaches  with  which  we 
are  acquainted.  Sir  C.  Lyell  has  shown  that,  near  Stockholm, 
there  occur,  at  slight  elevations  above  the  sea  level,  horizontal 
beds  of  sand,  loam,  and  marl,  containing  the  same  peculiar 
assemblage  of  testacea,  which  now  live  in  the  brackish  waters 
of  the  Baltic.  Mingled  with  these,  at  different  depths,  various 
rude  works  of  art,  and  vessels  built  before  the  introduction  of 
iron,  have  been  detected.  The  level  of  this  beach  is  about 
sixty  feet  above  the  surface  of  the  Baltic ;  and  in  the  same 
neighbourhood,  at  higher  levels,  more  ancient  beacbes,  with 
the  same  shells,  but  without  any  traces  of  the  remains  of  man 
or  his  workmanship  have  been  traced.*  On  the  western  coast, 
portions  of  raised  beaches,  containing  shells  of  the  species  in- 
habiting the  German  Ocean,  may  be  traced,  lining  the  shores 
and  winding  along  the  sides  of  the  deep  inlets  and  fiords  up 
to  levels  of  600  feet  above  the  ocean.  What  renders  these 
littoral  phenomena  of  Scandinavia  of  unusual  interest,  is  the 
fact  that  the  land  is  not  only  actually  rising,  but  that  attempts 
have  been  made,  with  some  success,  to  measure  the  rate  of 
elevation,  which,  at  the  North  Cape,  is  considered  to  be  equal 
to  five  feet  in  a  century.  On  the  coast  of  Denmark,  however, 
this  rate,  according  to  M.  Puggaard  is  only  equal  to  two  or 
three  inches  in  a  century. 

The  floors  of  caves,  especially  in  limestone  districts,  arc 

*  Lyell :  "  Principles  of  Geology  "  and  "  Antiquity  of  Man." 
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sometimes  lioed  with  shinglo  eontainiDg  shells  of  species  Uviog 
at  the  present  dftj  in  the  neighbouring  seas^  together  with 
bones  of  animals  which  inhabited  tho  country  oither  at 
the  time  the  cave  was  in  course  of  format  ion  j  or  subse* 
quentlj.  The  rfiorea  of  the  Mediterranean  sea  afford  many 
illustmtiona  of  these  and  other  kinds  of  raised  beaches.  In 
the  island  of  Sicilj  thei^o  are  caves  of  this  kind  so  recently 
elevated  that  aerpiihs  are  still  found  clinging  to  their  walls. 
Of  these,  tho  cave  of  San  Cira,  near  Palermo^  in  a  good 
example-  It  is  about  twenty  feet  high,  ten  wide,  and  180 
above  the  sea.  Within  it  is  found  an  ancient  beach  of  pebbles 
of  various  rocks,  many  of  whicli  must  have  come  from  places 
far  remote.  Broken  pieces  of  coral  and  shell,  especially  of 
oysterK  and  pect^ens,  are  intermiDgled  with  the  pebbles  ;  and 
immediately  above  tho  level  of  this  beach,  serpulm  are  still 
found  adhering  to  the  rock,  while  tho  walls  of  tho  cave  are 
perforated  hj  liihoJomL  The  number  of  species  of  sholls  in 
this  beach  examined  by  Dr.  Phillipi  was  about  forty- five,  all 
4)f   which,  with   two    or   thi'ee    exceptions,    now    inhabit  tho 

J^joining  sea ;  while  overlying  this  shell-gravel  is  a  deposit 
of  bone-breccia,  containing  tlie  remains  of  tho  mammoth, 
hippopotamns,  and  several  species  of  deer. 

The  eastern  shores  of  the  same  island  present  many  striking 
instances  of  inland  chfls,  and  sea-beaches,  sometimes  carved 
in  solid  white  limestone.  Amongst  the  most  interesting  are 
those  of  the  Gozzo  degU  Martiri*  Hero  the  terraces  rise  above 
one  another  in  a  succession  of  semi-circnlar  steps  resembhng 
a  Roman  amphitheatre.  Another  ancient  sea-wall  of  noble 
proportions  runs  along  the  coast  both  north  and  south  of  the 
town  of  Syracuse,  var}4ng  in  height  from  500  to  700  feet,  and 
between  its  base  and  the  sea  is  an  inferior  platform,  the  whole 
composed  of  solid  limestone  rock.  Similar  cliffs,  with  terraces 
at  their  base  containing  marine  shells,  are  to  be  obscr%'ed  in 
the  Morea,  rising  one  above  the  other  from  the  shores  to 
elevations  occasionally  exceeding  1,000  feet,  lliese  cliffs  are 
sometimes  penetrated  by  caves,  the  floors  of  which  arc  paved 
with  a  breccia  (or  angular  gravel)  cemented  into  a  solid  stratum, 
Bud  containing  fragments  of  shells  of  species  now  living  in  the 
adjoining  seas,  such  as  Stroiahus  and  S2'>on((iflus,  Caves  and 
beaches,  precisely  similar,  are  now  forming  along  the  present 
filiores,  and  if  the  coast  were  now  to  bo  still  further  elevated, 
another  raised  beach,  in  all  respects  similar  to  those  described, 
would  bo  the  result*  The  evidence  of  the  shells  found  in  these 
beaches  goes  to  prove  that,  gtmlogimUy  speakings  this  age  m 
but  as  yesterday,  yet  it  is  doubtful  whether  the  youngest  of 
them  had  not  been  lifted  beyond  the  reach  of  the  waves  when 
Agamemnon  and  his  hast  sailed  forth  for  the  ahoTca  ollrcs^* 
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Tlio  "lateritic**  formation  of  Madras  and  North  Arcofc  mf 
India,  affords  an  example  of  a  raised  beach  on  a  large  scale, 
and  one  which  has  recently  excited  considerable  intere^st  fi'om 
the  discoverjby  Mr.  Bruce  Foote,  of  the  Geological  Surve}%of^ri 
stone  implements  similar  to  those  found  in  the  valley -gravels  ^B 
of  Europe,     Jlr,  Foote  considers  that  the  late  rite,  consisting 
of  sajid  and  gravel j  was  deposited  at  the  bottom  of  a  shallow 
sea  studded  with  mountaiuons  islands,  between  which  flowed 
Btrong  cuiTents,     Unforttmately  no  shells  have  as  yet  beea 
discovered  in  this  gravel ;  but  the  works  of  hnman  skill  show 
that  the  bed  of  the  sea  has  been  elevated  into  dry  land  along.^H 
the  shores  of  Southern  India  since  the  appearance  of  man,       ^M 

I  shall  now  request  ray  reader  to  accompany  me  to  the 
shores  of  the  New  Worldj  and  examine  one  or  two  remarkable 
cases  of  raised  beaches  there.  Entering  the  Gulf  of  St. 
Lawrence  we  find  the  islands  and  coast  presenting  remarkable 
examples  of  these,  together  with  sea-stacks  and  isolated 
mEisses  of  rock  of  the  most  fantastic  forms,  enough  to  employ 
the  pencil  of  the  artist  and,  we  may  add,  the  camera  of  the 
photographer  for  many  a  day  to  come.  Captaiu  Bayfield  ha^ 
pttbhshed  drawings  of  a  group  of  sca-wom  rock-pillars  called 
"^  the  flower-pots,"  in  the  Mingan  Islands — the  furthest  from 
the  shore  being  sixty  feet  above  the  reach  of  the  highest  tidei^H 
and  Sir  C*  Lyell  {in  his  '^  Manual  of  Geology,  ")  gives  a  draw*]^ 
ing  of  another  group  of  limestone  pillars  in  Niupisca  Island, 
belonging  probably  to  the  same  lev  eh  Other  examples  are 
deecribod  in  the  works  of  the  States  Geological  Surveys, 

But  the  shores  of  South  America  afford  perhaps  the  most 
stupendous  examples  of  old  coast- terraces  that  are  to  be  found 
in  any  part  of  the  world.  They  occur  along  the  sea-border  of 
Chile,  Tierra  del  Fuego,  Patagonia,  and  La  Plata,  throughout 
a  coast-line  of  several  thousand  miles*  At  Coquimbo,  Mr<^| 
Darwin  in  his  "  Voyage  of  tlui  Beagh/'  describes  five  narrow,  ™ 
gently  sloping,  fringe-like  terraces,  formed  of  shingle,  nsitig 
one  behind  the  other,  and  sweeping  up  the  valley  for  miles 
from  both  sides  of  the  bay.  At  Guasco,  north  of  Coquimbo, 
these  phenomena  are  displayed  on  oven  a  much  grander  scale. 
The  terraces  expand  into  phiios,  and  line  the  valley  for  a 
distance  of  thirty-seven  miles  from  the  coast-  Shells  of  many 
existing  species  lie  on  the  surface  of  these  terraces,  or  are  im- 
bedded in  a  friable  calcareous  stratum  of  which  they  are 
formed.  Along  the  eastern  coast,  the  same  distinguished 
naturalist  has  traced  a  raised  beach  from  the  llio  Colorado  tor  a 
distance  of  GOO  or  700  nautical  miles  southward,  This  beach 
spreads  itseff  overthe  plains  of  Patagonia  for  an  average  distance 
of  200  miles  inland  from  the  coast.  He  considers  that  the  land, 
from  the  Rio  de  la  Plata  to  Tierra  del  Fuego,  a  distance  of  l/204j 
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nttcal  tmles  Las  been  raised  in   muss^  in  some  parts  to  a 
tight  of  400  feet,  within  the  period  of  the  existing  Bea-shellB, 

these  B3tB  found  sometimes  on  the  surface  of  the  terraces 
UtiftUy  I'etaining  their  coloui*s  I  The  uprising  movement  was 
Knpted  at  least  eight  times,  during  wlich  the  sea  ate 
teply  back  into  the  land,  forming  at  successive  levelSj  lines 
*  diff,  or  escarpments,  which  separate  the  different  plains  as 
tey  rise  like  steps  one  above  the  other.  The  lowest  plain  is 
inety  feet  above  the  sea  level,  and  the  highest  ascended  by 
It,  Darwin  near  the  coast  050  ieetj  of  which  only  i*elica  are 
E>w  left.  The  anthor  to  whom  we  are  indebted  for  these 
^ails  observes,  that  the  elevatoiy  movements  and  the  erosive 
Stion  of  the  sea  during  the  periods  of  rest,  have  been  equable 
rer  long  lines  of  co^stj  for  he  found  to  his  surprise,  that  the 
©p-Hke  plains  stood  at  nearly  corresponding  heights  at  far 
istant  points. 

These  illustrations,  drawn  from  both  hemispheres  of  ancient 
^  margins  and  raised  beaches,  will  probably  suffice  for  the 
iirpDSO  of  this  paper,  and  there  remains  only  one  more 
abject  of  prominent  interest  to  discuss,  namely,  the  date  of, 
Me_  elevations  in  regai*d  to  the  age  of  man.  lliat  all  the 
PPi  beaches  we  have  been  considering  are  extremely  recent, 
eologically  speaking,  is  proved  by  the  fact  of  their  ci.*ntaining 
bib  of  hving  species  almost  exclusively  ;  yet,  it  by  no  means 
>llows  that  some  of  them  are  not  of  more  ancient  date  than 
be  appearance  of  the  human  race.  On  the  other  hand,  other s, 
I  we  have  seen  in  the  case  of  the  laterite  of  Southern  India, 
ui  the  tliirty-feet  beach  of  Scotland,  are  more  recent ^  as  they 
Dntain  works  of  art.     The  most  recent  instance,  perhaps,  of 

K  elevation  is  that  of  the  Bay  of  Baiie,  which,  as  sho^^Ti  by 
.  Lyell  in  bis  "  IVinciples  of  Geology,^^  has  been  partially 
nhmerged,  and  rc-clevated  within  historic  times.  TIio  Temple 
f  ISerapis  was  partially  entombed  in  a  beach  now  raised 
iremty-tive  feet  above  the  sea,  consisting  of  clay  and  volcanic 
ittCter,  and  containing  pottery,  portions  of  buildings,  and 
ttmbers  of  shells  of  existing  species  in  the  bay.  Tho 
Aei^ence  can  be  proved  to  have  taken  place  since  tha 
eginning  of  the  sixteenth  century. 

The  age  of  the  most  recent  of  the  raised  beaches  of  Scot- 
md,  the  thirty- feet  beach,  has  occasioned  a  lively  controvorBy, 
^hat  it  is  more  recent  than  the  habitation  of  the  country  by 
10  atici^it  Celtic  tribes  is  attested  by  the  canoes  wliich  have 
Mm  found  under  the  streets  of  Glasgow  and  further  inland, 
Eibedded  in  strata  of  sand,  clay,  and  gravel,  along  with 
nnaans  of  whales,  seals,  and  porpoises ;  but  beyond  all  this  it 
Jems  highly  probable  {if  indeed  not  absolutely  certain)  that 
levation  of  this  beach  has  taken  place  since  the  date  of  the 
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Boman  occupation  of  the  country .    Tho  evidence  is  as  follows  : 
On  the  south  fthom  of  the  Firth  of  Forth ,  there  is  a  small 
stream  near  Falkirk,  and  several  miles  np  this  stream,  and 
considerably  beyond  the  reach  of  the  tides^  the  foundations  of 
old  Roman  docks  were  discovered  and  described  by  General 
Eoy-     These  docks  were  built  near  the  tennioation  of  the  wall 
of  Antoninus,  which    stretched   across   the   island  from    the 
Firth  of  Forth  to  that  of  the  Clyde.     "When  these  docks  were 
built  they  stood  of  course  on  the  banks  of  the  sea,  which 
never  reaches  tho  spot  now.     Another  branch  of  the  evidence 
1ms  been  ably  elucidated  by  Mr,  A,  Geikie,  and  seems  satis- 
factory.    The  wall  of  Antoninus,  built  by  the  Romans  to  keep 
out  the  tribes  on  the  north  side  from  the  territory  tbey  occu- 
pied, was,  we  may  infer,  earned  from  sea  to  sea  at  both  en^ 
beyond  which  the  sea  itself  would  form    a   protection, 
eaatem  termination  is    recognised   by  most  antiquarians 
having  been  placed  at  Carriden,  on  the  top  of  a  considej-abl 
clilf  overlooking  the  flat  "  carse  ^^  of  Falkirk,  which  stretches" 
down  to  the    sea.     Its    western    extremity,  not   having  the 
favourable  site  offered  by  a  cliff,  terminates  a  short  distance 
tack  from  the  sea-margin  of  the  Clyde.     Now  we  must  givo 
the  Roman  engineers  credit  for  more  sagacity  than  to  suppose 
they  would  carry  their  wall  across  tho  country,  and  leave  a 
level  space  at  each  end,  which  the  Celtic  warriors  could  easily 
steal  round  on  a  dark  night  and  thus  turn  tho  flanks  of  these 
laborious    Unes  of  fortihcation*     It  is    clear,    therefore,  that 
tho  wall  was  originally  carried  down  to  the  water's  edge,  and 
probably  some  distance  into  both  seas;  and  the  subsequent 
elevation   of  the  land   appears  to  be  a  satisfactory  explana- 
tion of  the  relation  of  the   ends  of  the  wall  to  the  shores, 
especially  when  taken  in  connection  with  the  position  of  the 
Roman    docks    near   Falkirk    already   described*     To    tboso 
therefore  who  have  witnessed  the  mpid  waste  going  forward 
along  some  portions  of  our  coast,  it  may  be  some  consolation 
to  know  that,  since  the  Roman  occupation,  millions  of  acres 
have  been  added  to  the  land  of  Great  Britain  by  the  upheaval 
of  that  fringe  of  level  land  known  as  "  the  twenty-fire  or  thirty- 
feet  "  beach  of  Scotland, 
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EXPLANATION   OF  PLATE. 

These  sketches  (e^tecuted  by  the  graphotype  process)  it^preaent  one  or  more 
mised  beaches  on  the  westeni  cotLst  of  ScotlancL  Two  of  them — on  the  coast 
of  Fife  and  Amm— are  by  the  peticil  of  Mr.  A.  Geikie,  F.R.S.  The  former 
showing  three  raiaed  beAi!heiS  the  lowest  of  which  is  the  "  3L>-feet,"  or  most 
r^etit ;  ttie  sea-stftck  of  old  redsandjjtone  on  the  coast  of  Arraii  st^ods  on 
the  same  bencb.  The  third  -nkelch  in  taken  ou  the  western  coiiat  (»f  Cantyrc, 
atid  ahoWH  the  rektive  position  of  tbe  "  30-feet ''  raised  beiich  to  the  present 
coaat-line.  Along  tbi^  terrace,  Uie  fmd  from  Campbeltou  to  Tarbet  is  canied) 
and  on  it  mo«t  of  the  rilkgcs  are  buUt 
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ON  MILK  AND  ITS  ADULTERATION. 


BY  AUGUSTUS  YOELCKER,  P!lD.,  F.CS*, 

or  CHEJnSTRT  TO  THE  HOrAL  AGElCdTURAL  aOClBTr  OF  EITOIAKD, 


THE  public  is  indebted  to  Mr.  J.  C.  Morton  for  mucli 
useful  and  iuteresting  information  ou  the  production  and 
consumption  of  milk  in  London. 

The  painstaking  and  intelligent  editor  of  the  Agrieulfural 
{tnzeUe  has  lateljr  collectedj  with  praiseworthy  zeal  and  self- 
den  jing  labour,  a  vast  amount  of  statistical  facts,  having 
reference  to  the  quality  of  milk  produced  in  London  and  in 
the  country,  the  quantity  annually  impoitcd  by  the  metro- 
politan railways,  the  consumption  of  milk  in  London  in  com- 
parison with  that  of  other  towns  and  of  various  countr}' 
districts.  These  facts,  together  with  an  account  of  Mr* 
Morton^s  numerous  visits  to  the  London  cow-aheds  and 
idbnrban  dairies,  and  much  incidental^  interesting  informa- 
tion, were  brought  before  the  Society  of  Arts  last  December, 
in  a  paper  on  London  milk,  which  was  subsequently  published 
in  the  Journal  of  the  Society,  This  paper  will  well  repay  a 
careful  perusal,  for  it  contains  a  great  deal  of  valuable  and 
trustworthy  information  on  a  variety  of  matters  important  to 
the  pK>ducer  and  consumer  of  milk. 

It  is  not,  however,  my  intention  to  review  Mr.  Morton^s 
paper  in  detail,  or  to  present  the  necessarily  dry  statistical 
data  in  which  it  abounds,  in  a  sliape  in  which  they  may  be 
oflFered  to  the  general  reader  with  a  fair  chance  of  being  read 
and  inwardly  digested. 

The  main  object  of  the  present  paper  is  to  give  a  short 
account  of  the  chemical  and  physical  character  of  good,  bad, 
indifferent^  and  adulterated  milk,  and  of  a  ready  means  of 
ascertaining,  with  at  least  some  degroo  of  aceuracy,  the 
extent  of  adulteration  to  which  milk  m  frequently  subjected, 
more  particularly  in  London  and  other  large  towns. 

^Vhen  Mr,  Morton's  paper  was  read  before  the  Society  of 
Arts,  the  discussion  that  followed  the  reading  of  it  chiefly 
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turned  npon  the  question  whether  country  or  town  milk  is, 
or  ought  to  be,  the  better  of  the  two,  and  as  considerable 
differences  of  opinion  appear  to  exist  on  this  question,  it  may 
not  be  amiss  to  offer  a  few  remarks  on  it,  after  having  placed 
in  the  hands  of  the  reader  the  materials  from  which  he  may 
safely  draw  his  own  conclusions.  The  question  in  dispute  does 
not  so  much  depend  on  mere  opinions  as  on  facts,  which  can 
be  readily  ascertained  by  any  one  who  will  take  the  trouble  to 
investigate  carefully  the  various  conditions  which  affect  more 
or  less  appreciably  the  quaUty  of  milk. 

Good  milk  is  a  whitish  liquid,  of  an  agreeable  sweetish 
taste,  and  faint  but  pleasant  odour.  It  is  essentially  an 
emulsion  of  fatty  particles  in  a  solution  of  casein  and  milk- 
sugar.  The  fatty  matter,  however,  is  not  contained  in  milk 
in  a  free  condition,  but  enclosed  in  little  cells  consisting  of 
casein,  a  substance  which  exists  also  in  a  state  of  solution  in 
milk,  and  is  precipitated  spontaneously  when  milk  gets  sour ; 
in  other  words,  the  fat  or  butter  occurs  in  milk  encased  in 
curd.  Viewed  under  the  microscope,  milk  appears  as  a  trans- 
parent fluid  full  of  small  round  or  egg-shaped  bodies,  the  so- 
called  milk-globules.  When  milk  is  left  undisturbed  for 
some  time  these  milk-globules  rise  to  the  surface,  and  may  be 
removed  in  a  great  measure  in  the  shape  of  cream. 

The  remaining  skimmed  milk  has  a  bluer  colour  and  is 
more  transparent  than  new  milk,  containing  its  full  share  of 
milk-globules,  or  cream,  or  butter  globules,  as  they  may  be 
called  with  quite  as  much  propriety. 

However  long  milk  may  be  left  at  repose,  it  is  not  possible 
to  skim  off  all  the  milk-globules,  and  hence  the  skimmed  milk 
always  contains  some  cream,  which  renders  it  more  or  less 
opaque.  Were  it  possible  to  remove  the  cream-globules 
altogether,  we  should  obtain  a  perfectly  clear,  watery  liquor. 

On  adding  rennet  or  an  acid  to  milk,  curd  separates,  to 
which  chemists  give  the  name  of  casein,  from  its  forming 
cheese ;  and  when  the  whey  of  milk,  from  which  the  curd  and 
butter  have  been  completely  removed,  is  evaporated  to 
dr}'ness,  a  colourless,  crystalline,  sweet  substance  is  obtained, 
whicli  is  known  by  the  name  of  sugar  of  milk. 

When  the  curd  is  removed  from  milk  by  rennet,  and  the 
clear  whey  is  heated  to  the  boiling  point  of  water,  a  substance 
identical  with  white  of  eggs  or  albumen  separates  in  white 
flakes.  Milk  dried  and  finally  burned  in  the  air  leaves  behind 
a  quantity  of  ash,  which  is  rich  in  phosphate  of  lime  or  bone- 
earth  and  alkaline  salts — constituents  largely  required  for  the 

ination  of  bone  and  blood  in  the  young  animaL 
'be  curd  and  albumen  of  milk   contain  loi  per  cent,  of 
IgBn  in  round  numbers,  and  in  other  respects  resemble 
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isLtinmtely  in  composition  animal  fibrin  and  gluten^  wliicli  may 
be  tennrtl  the  fibrin  of  wheaten  flour*  Like  the  Isitter,  curd 
•ml  aibunieu  of  milk  are  nsed  in  tho  animal  economy  for 
building  up  the  mu.'fcnlar  parts  of  the  body.  Milk-sugaj-  and 
the  felty  matters,  or  butter,  on  the  other  hantl^  are  free  from 
nitrogen,  and  are  used  in  tho  animal  economy  to  feed 
respiration  and  with  it  to  keep  np  the  usual  warmth  of  the 
body*  which  varies  but  littlo  tliroughont  the  year. 

Milk  may  be  looked  upon  as  a  kind  of  model  food;  and 
heiijC€j  it  is  of  gi^at  importance  that  especially  the  young 
should  bo  supplied  with  the  unadultci-atcd  fluidj  which,  it  ia 
to  be  feared,  is  regarded  by  many  of  the  poor  more  as  an 
article  of  luxury  than  one  of  necessity, 

BrL-^ers  of  kigh-priced  short-horn  bulk  and  cows  know  full 
wtfil  how  essential  it  is  to  tlie  early  development  of  a  sound 
and  strong  frame,  ronnd  which  the  tieah  and  fat  may  be  after- 
vtrda  deposited  in  symmetrical  forms,  not  to  stint  the  calf  in 
BlSfc^  for  they  now  Yerj  generally  keep  cows  as  unrsesj  for  the 
eip0Cml  purpose  of  proriding  an  extm  rpiantity  of  milk  to 
wehr  ycmng  8tock- 

There  can  hardly  be  any  doubt  that  the  quantity  of  milk 

which  the  poor  folk  in  town  and  country  are  in  a  condition  to 

iJkrtv  to  their  families  is  miserably  deficient.     It  is  wiA\  to 

■jimeniber  that  the  foundation  of  tho  adult  is  laid  in  childhood 

^pd  Youtlij  and  to  take  caro  that  the  simnty  allowance  supplied 

^■IM  jHior  by  the  retail  dealer  t^hould  be  of  good  quality, 

^w9  motj  as  ia  generally  tho  case,  shamefully  adulterated  with 

Wl^ten 

A  variety  of  conditions  affect  materially  the  quantity  and 
quality  of  milk- 
Thus  the  season  of  the  year  and  the  amount  and  kind  of 
IWhI  given  to  cows  intlucnco  the  yield  and   quality  of  their 
luilk ;  ngain  the   race  or  breed  and  mze  of  the  animal  to  a 
I    great  extent  aflect  the  yield  and  quality  of  milk. 

Generally   speaking,    small  raceSj    or  small  individuals  of 

I  tlio  larger  races,  give  the  richest  milk  from  the  same  kind  of 

f  food.     Where  good  quality  is  the  main  object,  Alderneys  or 

tingmscys  nnquestionably  are  the  cows  that  ought  to  be  kept, 

^ht  they  give  a  richer  cream  than  any  other  kind  in  common 

■jji^  in  this  country;   but  of  C4:»urse  Aldcmeys   are  not   tho 

^losfeprofitable  t^tock  for  cow -keepers  in  towns,  with  whom 

iha  Yorkshire  cow,  essentially  a  short- horn,   is  the  favourite 

Heed|  BM  it  surpasses  all  others  for  the  quantity  of  milk  it 

^^iUa*       The    milk,    however,    compured   with    that   of    the 

Alderney  or  Ayrt^hire  cow,  is  more  watery  and  less    rich  in 

htitter,   and    tlierefore   not  well  suited  for  dairies  in   which 

butter  and  cheese  are  made. 
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In  the  spring  of  the  year,  and  the  early  part  of  summer, 
milk  is  more  abundant,  and  the  butter  made  firom  it  of  a  finer 
flavour.  As  the  season  advances,  the  supply  diminishes,  but 
becomes  richer  in  butter.  The  influence  of  food  on  the  quality 
of  milk  is  very  striking.  A  half-starved  cow  not  only  yields 
but  little  milk,  but  what  it  yields  is  miserably  poor.  On  the 
other  hand,  the  Uberal  supply  of  food,  rich  in  nitrogenous 
and  phosphatic  elements  of  nutrition,  tells  directly  on  the 
milk. 

Nothing,  therefore,  can  be  more  injudicious  than  to  stint 
dairy  cows  in  food. 

The  finest  flavoured  milk  and  butter,  I  need  hardly  say,  are 
produced  by  cows  fed  in  summer  entirely  on  the  grass  of  rich 
permanent  pastures,  and  in  winter  on  nothing  else  but  hay 
made  of  fine  short  sweet  grass.  Eleven  or  twelve  lb.  of  grass 
produce  about  one  lb.  of  milk,  or  a  ton  of  good  hay  produces 
as  nearly  as  possible  one  hundred  gallons  of  milk.  Few  persons, 
however,  having  the  opportunity  of  keeping  cows  for  their 
own  use,  can  afibrd  to  feed  them  in  winter  entirely  upon  hay. 
Turnips,  mangolds,  meal,  brewer's  grain,  bran,  or  oil-cake, 
with  more  or  less  straw-chaflF,  in  a  great  measure  have  to  take 
the  place  of  hay  as  a  winter  food. 

Turnips  give  a  disagreeable  taste  to  the  milk,  and  more- 
over produce  very  watery  milk. 

Mangolds  are  less  objectionable,  but  should  not  be  given  to 
milk-cows  without  an  allowance  of  three  to  five  pounds  of 
meal.  Of  all  kinds  of  meal,  none  is  equal  in  milk-produdng 
qualities  to  bean-meal — a  fact  which  finds  a  ready  explanation 
in  the  circumstance  that  bean-meal  contains  as  much  as  twenty- 
eight  per  cent,  of  flesh-forming  matters,  or  the  same  class 
of  compounds  to  which  the  curd  and  albumen  of  milk  belong, 
and  that  it  is  also  rich  in  phosphates,  or  bone-earth.  Pea- 
meal  or  P]gyptian  lentils  closely  resemble  bean-meal  in  com- 
position, and  may  bo  used  with  equal  advantage  as  an  auxiliary 
and  excellent  food  for  milk-cows.  It  is  not  a  little  remarkable 
that  in  leguminous  seeds,  which  are  always  rich  in  flesh- 
forming  matters  as  well  as  in  other  articles  of  food,  a  large 
percentage  of  nitrogenous  or  flesh-forming  compounds  usujJly 
"  IS  associated  with  a  large  percentage  of  phosphates  or  bone- 
earth.  There  exists  thus  naturally  an  admirable  provision  in 
food,  specially  adapted  for  milk-cows,  or  young  and  growing 
stock,  to  supply  the  animal  not  only  with  the  material  of 
which  the  curd  of  milk  or  the  flesh  of  yoimg  stock  consist,  but 
lilrovriae  to  supply  bone  materials,  for  which  there  is  great 
when  growing  stock  has  to  be  maintained  in  a  thriving 
cows  have  to  be  kept  in  a  condition  in  which  they 
OEpected  to  yield  much  and  good  milk.     Oil-cake 
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wdh  and  rich  inilk^  but  sei^iouslj  injares  its  quality 
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by  giving  it  a  bad  Havour. 

Braa,  on  the  other  hand^  is  a  good  food  for  milk.  Indeed, 
tiothin^  can  be  beter  as  an  auxiliary  winter  food  for  milk 
cows  than  four  lb,  of  bran  made  into  a  thin  ma^jh,  to  which 
ibonld  be  added  four  lb»  of  bean  meal>  Along  with  this  about 
twenty-five  lb,  of  mangolds,  and  about  fifteen  lln  of  hay, 
tmd  fifteen  of  straw-chaffy  should  be  given  per  day  to  each 
cow. 

Cow8  fed  upon  such  a  daily  allowance  of  bran^  bean-mea.1, 
mangolds^  hay,  and  straw-chaffj  during  the  winter  months, 
yield  much  more  milk  of  a  superior  fliivour  than  cowa  fed 
apon  turnips  and  most  other  kinds  of  auxiliary  food. 

When  brewers^  gi-ains  can  bo  obtained  at  a  reasonable 
price,  they  will  bo  found  one  of  the  cheapest  and  best  foods 
that  can  be  given  to  milk  cows.  Brewers'  grains,  1  find,  are 
much  more  nutritious  than  their  appearance  seems  to  warrant* 
Bven  in  the  wet  condition  in  which  grains  are  obtained  from 
breweries,  a  condition  in  which  they  hold  from  75  to  77 
jier  cent,  of  water,  they  contain  a  good  deal  of  ready  made 
lUt  and  flesh-forming  matters-  Wlien  air  dry,  brewers'  grains, 
I  have  recently  discovered,  contain  from  7  to  8  per  cent,  of 
oil  and  fatty  matter,  and  in  round  numbers  1 5  per  cent,  of 
nitrogenous  matters,  and  in  this  state  are  more  nutritious  and 

mort^  useful  food  for  milk  cows  than  barley  meal  in  the  same 

iB  of  dryness. 

I>nring  the  last  ten  years  I  have  made  a  great  many  jnilk- 
flimlyses,  from  wliich  I  select  a  few  for  the  purpose  of  illus- 
trating the  natural  variations  which  may  occur  in  the  composi- 
tion of  equally  genuine  milk*  The  results  are  embodied  in 
tho  following  table,  showing  the  composition  of  four  samples 
of  genuine  new  milk  obtained  and  analysed  by  myself  in  tho 
oonntry* 

Composition  of  Foue  Samples  op  New  CotTKTHY  Milk- 


Water.... .„ 

\  Fftitf  ntKtter  (pare  butter) 
ClMine  (curd) and  a II  tile  albumen 

Milk-auiiar.. , 

Muiwnl  iimtter  (asb)*,*. 


Ferccntoge  cjf  dry  tnatters    *.. 


1 

2 

3 

4 

85-20 

S7'40 

-93 

M 

9070 
179 

4-(>t 
-CO 

mnm 

100-00 

llHKH) 

lCX»fltt 

UW 

ireo 

10tJ5 

9-30 

The  analyses  of  these  four  samples  exliibit  a  wide  range  of 
rsriationsi  whieh  I  found  in  equally  pure  and  genuine  country 
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milk.  The  first  ajudysis  re[R«sents  the  composition  of  i 
sample  nnasnally  rich  in  batter;  the  second  shows  the  com 
position  of  milk  of  sTerage  good  qualities ;  the  third  of  poor 
and  the  last  of  Tery  poor  conntrr  milk.  The  ridiness  of  th 
first  I  ascribe  to  the  extremely  good  pasture  upon  which  the 
cows  were  fed  at  a  season  of  the  year  when  milk  general]} 
becomes  richer  in  quality,  bnt  less  in  quantity — that  is^  ii 
September  and  October,  np  to  November.  The  last  sampk 
was  also  September  milk  produced  on  the  Agricnltnral  College 
fiurm,  Cirencester.  The  cows  were  then  oat  in  grass,  bat  the 
pasture  was  poor  and  overstocked,  so  that  the  daily  growth  of 
grass  furnished  hardly  enough  food  to  meet  the  daily  waste  to 
which  the  animal  firame  is  subject,  and  was  then  not  calculated 
to  meet  an  extra  demand  of  materials  for  the  formation  of 
curd  and  butter.  The  poverty  of  this  milk  thus  was  evidentiy 
due  to  an  insufficient  supply  of  food.  In  the  same  month  (Sep- 
tember) I  procured  samples  of  milk  firom  two  other  fiurms,  on 
which  the  cows  were  out  in  grass,  having  an  abundant  supply 
of  grass  of  good  quality.  The  morning  and  evening  nulk 
firom  each  fimn  on  analysis  fiimished  the  following  results :— 


1            1            s 

Mj2^.|E^c^,M»^r.  .^^ 

Water 

STl)7      '      AT-^O      •      S7-«iil            fiT-'Tn 

Fatty  maner  (pare  butter    

i*Caseiiie,ciud)anda  little  albumen 
1  Milk-«ugar 

3-44           3-76           310 

3-37     .       3-35     :       345 

5-3S     .       4-98     :       518 

•74     ■         -71     ;         -77 

3^ 

3^7 

4-57 

"77 

.  Mineral  matter  .ash' 

' 

! 

l^XHHi     :  100\X1     .  lOOOO 

100-00 

•Containinjj  nitrogen 

•53             -54     '         -52 

•54 

These  analvses  do  not  show  any  great  difference,  and  prove 
that  the  quality  of  the  September  milk  was  good,  and  neiurfy 
the  same  on  both  fenns ;  but  compared  with  the  September 
milk  of  the  cows  on  the  Agricultural  College  farm,  striking 
differences  manifest  themselves,  indicative  of  the  influence  (A 
food  on  the  quality  of  the  milk.  Thus,  on  the  farms  on  whid 
the  cows  were  provided  with  abundance  of  grass,  the  amount 
of  solid  matter,  on  an  average,  was  about  12^  per  cent. ;  and 
m  this  dry  matter  we  have  3i  per  cent,  of  pure  butter,  and 
about  the  same  quantity  of  curd;  whereas  a  scanty  supply  oi 
gi^s  produced  milk  containinfir  little  more  than  9  per  cent-  ol 

T    ^u^l^'  ^^  ^  ^^^^  ^^^^  ^^  P^^  ^^^*-  ^^  butter. 
It  will  be  seen  tliat  the  variations  in  the  amount  of  curd 
«na  milk-sugar  in  good  and  watery  milk  are  far  less  striking 
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than  tliose  in  the  amount  of  botfeer.  A  Terj  good  judgment 
of  the  quality  of  milk  may  therefore  be  formed  from  the 
amonnt  of  butter  which  it  yields  on  chuming'y  or  from  the 
amount  of  cream  which  it  throws  up  on  standing.  Instru- 
ments, adapted  for  measuring  the  quality  of  cream  thrown  up 
by  different  samples  of  milk,  are  called  cream oraetars.  These 
instruments  are  simply  graduated  glass- tubea^  di prided  into 
IW  equal  donees,  in  TYhich  milk  is  poured  up  to  the  division 
marked  0^  and  is  kept  at  rest  for  twelve  hours.  Although  the 
treamometer  does  not  furnish  results  which  correctly  repre- 
sent the  real  amount  of  butter  in  different  samples^  it  never- 
theless affords  a  ready  means  of  ascertaining  whether  milk  is 
rich  or  unusually  poor  in  butter,  in  other  word  a  j  whether  or 
not  milk  has  been  skimmed  to  a  considerable  extent*  Good 
milk,  of  average  quality^  contains  from  10|  to  11  per  cent,  of 
diy  matter,  and  about  2i  per  cent,  of  pure  fat.  It  yields  from 
9  to  10  per  cent,  of  cream.  Naturally  poor  milk  contains 
90  or  more  per  cent*  of  w^ater  and  less  than  2  per  cent,  of  pore 
&t,  and  yields  only  6  to  8  per  cent,  of  cream,  or  even  less. 

Experiments  on  a  large  scale  have  shown  me  that  the 
thickest  cream  does  by  no  means  g^ive  most  butter,  and  that 
the  cream  which  rises  from  different  kinds  of  milk  oft^^n  varies 
greatly  in  composition.  The  indications  of  the  creamometer, 
therefore,  are  faUible  when  samples  of  milkj  produced  under 
Yevy  different  circumgtanccs,  have  to  bo  tested.  Milk  Sent 
by  rftd  is  necessarily  subject  to  a  good  deal  of  agifcatiouj  and 
throws  tip  less  cream  than  that  which  has  been  leas  disturbed* 
A  direct  esLperiment  showns  this  very  distinctly  : — 

One  hundred  measures  of  new  country  milk,  after  standing 
for  tB'enty-four  hours  at  62^  F.,  gave  me  12  percent,  of  cream 
ly  measm*ej  whilst  at  the  same  time,  a  like  quantity  of  the 
Sftme,  after  having  been  gently  shaken  in  a  bottle,  threw  up 
only  8  per  cent*  of  cream.  We  learn  from  this  experiment 
that  the  shaking  to  which  milk  is  subject  when  sent  by  railway 
bas  the  effect  of  breaking  some  of  the  cream  globules ;  in 
consequence  of  which,  either  the  fatty  matters  remain  sus- 
pended in  the  milk,  or  more  probably  the  cream  thrown  up 
gets  richer  in  fat*  Mr,  Morton  informs  us  that  dealers  in 
milk  will  give  from  4d,  to  6d*  per  bam  gallon  more  for  town- 
shed  milk  than  for  what  is  delivered  by  the  railways,  London 
milk  in  London,  in  other  words,  is  woi*th  more  by  a  Jd*  to 
id^a  quart  than  countiy  milk  in  London*  Mr,  Morton  founds 
<m  this  fact  an  argument  for  the  opinion  which  he  entertains 
that  country  milk  is  generally  inferior  to  London  milk. 
Although  it  cannot  be  denied  that  the  milk  delivered  by  the 
metropolitan  railways  occasionally  does  not  arrive  in  the  best 
Condition,  probably  the  trae  i*eason  why  milk  dealers  ^cvj  % 
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higher  price  for  town-shed  milk  than  for  country  milk  is  that 
they  cannot  take  off  so  much  cream  from  milk  after  having 
been  violently  agitated  during  its  transmission  to  town^  than 
for  the  town  produce.  As  far  as  the  consumer  is  concerned^ 
he  may  therefore,  after  all,  be  better  served  when  he  is  suppUed 
with  country  milk  than  with  the  higher  priced  town-shed 
milk. 

In  large  towns  and  all  places  where  the  demand  for  nulk  at 
times  is  greater  than  the  supply,  its  quality  is  not  so  good  as 
it  might  be.  The  inferiority,  however,  arises  simply  from  a 
deficiency  of  cream  and  an  ertra  quantity  of  water.  When 
undiluted  and  not  skimmed,  a  condition  in  which  milk  unfor- 
tunately is  rarely  retailed  by  London  cow-keepers,  town  milk, 
I  believe,  generally  is  richer  in  cream  and  on  the  whole 
better  than  country  milk. 

This  no  doubt  is  due  to  the  fact  that  London  cow-keepers, 
for  the  most  part  sharp  men  of  business,  are  fully  alive  to  the 
advantages  of  providing  a  liberal  supply  of  food  specially 
adapted  to  the  producrion  of  milk  rich  in  fatty  matters, 
whilst  farmers  too  frequently  overstock  their  land  and  hesitate 
to  lay  out  any  money  in  the  purchase  of  bran,  oilcake,  bean- 
meal,  grains,  and  other  food,  which  would  be  amply  repaid  by 
an  increased  quantity  and  better  quality  of  milk. 

However,  London  milk  as  generally  sold  to  the  consumer  is 
usually  skimmed  once  and  diluted  with  about  30  per  cent,  of 
water.  A  gi*eat  deal  has  been  said  and  written  about  milk- 
adulteration.  Sheep's  brains,  starch  paste,  chalk,  and  other 
white  substances,  which  are  said— on  what  authority  nobody  has 
ever  decided — to  have  been  found  in  milk,  only  exist  in  the 
imagination  of  credulous  or  half-informed  scientific  men.  It 
is  difficult  to  understand  where  all  the  sheep's  brains  should 
come  from  and  how  they  could  be  amalgamated  with  milk, 
nor  is  it  at  all  likely  that  chalk,  a  substance  insoluble  in  water 
and  not  easily  kept  in  suspension,  should  be  employed  for 
adulterating  milk.  As  a  matter  of  &ct  I  may  state  that  I 
have  examined  many  hundreds  of  samples  of  milk  and  never 
found  any  chalk  nor  any  adulterating  material  except  an  extra 
quantity  of  water,  and  that  I  never  met  as  yet  with  a  chemist 
who  has  found  any  of  the  clumsy  adulterations  which  popular 
treatises  on  food  describe  as  having  been  detected  in  London 
milk. 

The  whole  question  of  milk  adulteration  and  means  of 
detecting  them,  resolves  itself  into  an  inquiry  into  the 
character  of  good,  bad,  and  watered  or  skimmed  milk,  and 
the  mode  of  recognizing  these  with  precision. 

As  the  result  of  my  own  experience,  founded  on  the  ex- 
mmination  of  many  samples  of  milk  produced  under  the  most 
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IfEried  circumstancesj  and  purposely  adulterated  with  kBDwn 
quantities  of  waterj  I  may  state  that  milk  may  be  considered 
Wich  when  it  contains  from  12  to  12|  per  cent,  of  solid 
titattersj  3  to  3i  per  cent,  of  which  are  pure  fatty  substances. 
If  it  contains  more  than  121  per  cent*  of  solid  matter,  and  in 
this  4  per  cent,  or  more  fat,  it  is  of  extra  rich  quality*  Such 
milk  throws  up  from  11  to  12  per  cent,  of  cream  in  bulk  on 
standing  for  12  hours  at  62"^  F.,  and  has  a  specific  gravity 
WjinK  from  1^028  to  1"030, 

Good  milk  of  fair  average  quality,  as  has  been  stated 
Uready,  contains  from  10 J  to  II  per  cent,  of  diy  matter,  and 
!in  this  about  2^  per  cent,  of  pure  fat.  It  yields  9  to  10  per 
cent-  of  cream  and  has  a  specific  gravity  of  about  1^030. 

Poor  mUk  contains  90  per  cent,  or  more  water  and  has  a 
lower  specific  gravity  than  1*027.  Such  milk  pelds  not  more 
than  G  to  8  per  cent*  of  cream* 

Skimmed  milk  throws  up  still  less  cream^  has  a  bluer  colour^ 
tnd  is  more  transparent,  and  when  undiluted  with  water  has 
.a  slightly  higher  specific  gravity  than  new  milk. 

Good  skimmed  milk  has  a  specific  gravity  of  about  l*033j 
'and  poor  skimmed  milk  1*028  to  1*030, 

Milk    purposely  watered  yields   only  5  to  6  per  cent,  of 

cream,  and  mvarkihiy  has  a  lower  specific  grarity  than  1*025, 

If  milk  is  both  skimmed  and  watered  it  yields  less  than 

4  per  cent,  of  cream,  and  possesses  as  low  a  specific  gravity 

as  1-025  to  r026* 

A  greiit  many  experiments  have  led  mo  to  the  conclusion 
that  within  certain  limits  the  specific  gravity  is  the  most 
trustworthy  indicator  of  quality,  and  that  for  all  practical 
purposes  an  ordinary  hydrometer  float,  by  means  of  which 
tlie  gravity  of  liquids  can  bo  ascertained  with  precision, 
aada  graduated  glass  tube,  divided  into  100  equal  degrees, 
oaustitute  the  saiest  and  readiest  means  for  ascertaining  the 
qnality  of  milk  so  far  as  it  is  affected  by  the  relative  propor- 
tions of  the  normal  milk  constituents. 

A  set  of  such  instruments  or  lactometers,*  one  being  a 
^THiluated  glass  tube  for  measuring  the  proportion  of  cream 
thf^wn  up  on  standing,  and  the  other  a  gravity  float  or 
kydrometer,  with  plain  printed  directions  for  use,  can  be 
obtained  from  Messrs.  Negretti  and  Zambra  at  the  cost  of  a 
few  shillings, 

la  using  these  lactometers  no  chemical  skill  whatever  but 
only  ordinary  care  and  intelligence  are  required  on  the  part  of 
lleopcmtor,  and  as  the  practical  indications  of  these  instil- 
ments are  perfectly  reliable,  Mcsara*  Negretti  and  Zambra*s 
lad^)meter8  can  be  confidently  recommended  to  managers 
of  ceimtry    lunatic   asylums,    workhousesj  hospvtaVaj   -pxjMxc 
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scliools^    cliarities^     and    all    institutions    in    whicli    large 
quantities  of  milk  are  annually  consumed* 

A  few  years  ago  I  made  some  accurate  gravity  determina- 
tions of  pure  milk  before  and  after  skimmings  and  of  samples 
mixed  purposely  with  10  to  50  per  cent,  of  water^  and  as  the 
results  may  be  useful  in  comparing  them  with  others^  1 
have  incorporated  them  in  the  subjoined  table  : — 


Pnre  mflk  ,........,..,, ...,.....t.,.w.t...,TT»t 

Spwific  OimTttj 

at  (Jl**P. 
bcfora  SUmmliiff. 

Spedfle  Gnvitf 

at09»F. 
after  Skimmhif . 

1-0314 
1-0296 
1-0267 
1-0233 
1-0190 
1-0163 

1-0337 

„        ^    4"  ^^  P®^  ^^^  ^  ^'^ter 

1-0308 

1-0266 
1-0248 
1-0208        1 
1'0175        , 

99              99                *'*'            >f                           »        • 

M        «    4-  30      „               „    

"      "  Ti5     "           " 

«     4-  60 

In  illustrating  the  utililty  of  these  lactometers  I  may  give 
several  complete  analyses  of  London  milk  and  partial  deter- 
minations which  I  recently  made. 

The  samples  from  the  Strand  district  were  all  obtained  firom 
retail  dealers  in  different  courts  and  poor  quarters  in  that 
locality. 

Those  from  Camden  Town  from  respectable  shops^  and 
those  from  Kensington  from  shops  and  dealers  who  principally 
supply  the  wealthier  inhabitants  of  the  parish. 

Composition  of  Five  Samples  op  Milk. — Strand  Distkict. 


Water 

Pure  fotty  matter 

*Ca8eme(cTirdandalittle  albumen) 

Milk-sugar 

I^Iineral  matter  (ash) 

• 

^Containing  nitrogen 

Per-centage  of  cream  by  volume 

Specific  gravity  of  milk  at  62*"... 

Specific  gravity  of  skimmed  ( 

milk  at  62'' F ) 


1 

2 

3 

4 

6 

9375 

9304 

90-98 

93-32 

88-38 

1-72 

2-25 

2-58 

1^69 

3-84 

1-76 

1-76 

2-50 

1-69 

318 

213 

2-57 

3-41 

2-64 

3-90 

•65 

•39 

•53 

•66 

•70 

100-00 

10000 

100-00 

100-00 

100-00 

•28 

•28 

•40 

•27 

•61 

4 

6i 

6 

4, 

12 

1-019 

1-017 

1-021 

1-020 

1-030 

1-020 

1-019 

1-023 

(Notd 
\      mil 

eter- 
led. 

Partial  Analyses  and  Determinations  in   some  Samples  op 
Milk. — Strand  District. 


Specific  gravity  of  milk    

Peroentf^  of  cream  by  volume 


6 


1-018 
5i 


1-022 

7 


8 


1-021 
6 


1-021 
5 
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Samples  raoM  Camd£n  Town,  N.W, 


Water..* 

1 

3 

3 

93*26 

90-32       j 
>     9-78 

W9C 
{)i>4 

Pure  ffttty  matter  «,.,...«,...„«. 

Caserne  ...*.. ,, 

Milk-«i^^  „„.„... ,-,. 

Mineral  mRttfr  (n^h) , ..,.,., 

216 

21)6 
^44 

Spe>cific:  uravity  ,,..,*..  ^  «*..,.  ^ ,  * .., , 

imm 

lOOW 

UW^OO 

6 

n 

1-030     1 
10 

Perceata^  of  cream  bj  volume 

Bamplks  fbok  Kej^sington,  W. 


Wato- 

Dfy  nuittcr. 

Specific  gmTity  ,  „ , . . 

P^rc^Qtag^  of  cream 


I 

a 

S 

4 

9MS 
8*82 
l-02i 
5 

90D6 
9-04 
1*023 

1*029 
9 

1-026 
64 

Tho  preceding  analysea  furnish  nnTnistakable  proofa  of  the 
kct  that  nine  milk-men  goppUed  the  poor  of  the  ditforent  courts 
\itoA  poor  quarters  of  Strand  districts  with  milk  adulterated 
With  30  to  40  per  cent,  of  water^  and  oulj  one  sold  pure, 
genmne,  and  good  milk.  It  further  appears  that  only  one 
of  tlie  samples  from  Camden  Town  and  one  from  Kensingion 
w&tB  genuine,  and  the  rest  moro  op  less  mixed  with  water. 
Notwithstanding  the  high  per  cent  age  of  cream  (12  per 
cent.)  in  the  gonuine  milk  sold  in  tho  Strand  districtj  the 
specific  gravity  of  that  milk  was  1"030^  and  throughout  the 
sampleB  poorest  in  cream  also  had  the  lowest  specific  gravity. 
Heso  facta  afford  a  couclusive  answer  to  the  objection  that 
no  dcpendance  can  be  placed  on  the  gravity  test.  TIio  fact 
%  cream,  though  lighter  than  skimmed  milk^  is  denser  than 
wat&r,  and  any  amount  of  water  worth  adding  at  all  to  milk 
can  readily  be  detected  by  the  direct  lowering  of  its  normal 
ipecific  gravity. 
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THE  AMCEBA:  ITS  STRUCTURE,  DEVELOPMENT, 
AND  HABITS. 

BY  PROFESSOR  W.  C.  WILLIAMSON,  F.R.S. 


THE  peculiar  direction  which  modem  microscopic  in- 
quiries have  taken  has  brought  several  hitherto  obscnie 
objects  into  prominent  notice,  because  they  happen  to  sustains 
typical  relation  to  an  entire  class.  The  Amoeba  is  one  of  these. 
The  change  which  it  effects  in  the  outline  of  its  gelatinous 
substance  long  since  led  to  its  acquiring  the  name  of  the 
Proteus  animalcule ;  but  it  was  only  when  the  study  of  Sponges 
and  Foraminifera  drew  more  general  attention  to  the  rhizopodons 
class  that  the  true  significance  of  the  creature  was  recognized. 
It  now  runs  no  risk  of  being  neglected,  having  already  been 
the  subject  of  many  elaborate  memoirs,  as  it  doubtless  will  be 
of  many  more.  The  last  few  years  have  added  much  to  our 
knowledge  of  this  little  creature,  especially  in  consequence  t)f 
the  careful  inquiries  of  Dr.  Wallich  and  Mr.  H.  J.  Carter. 
Nevertheless,  we  still  require  much  more  to  be  done  before  we 
can  possess  a  correct  view  of  the  structure  of  the  animal,  since 
in  some  important  points  the  two  able  observers  referred  to 
have  arrived  at  different  conclusions ;  and  when  this  is  the  case 
with  naturalists  who  have  given  such  persevering  attention  to 
the  subject,  both  at  home  and  abroad,  those  whose  knowledge 
of  it  is  less  practical  are  scarcely  in  a  position  to  arrive  at 
decided  opinions.  Nevertheless,  wo  may  venture  to  analyse 
their  labours,  and  endeavour  to  ascertain  the  present  position 
of  the  question. 

There  are  several  points  on  which  all  naturalists  are  agreed ; 
whilst  others  must  be  regarded  as  moot  questions.  That  the 
Amoeba  is  a  microscopic  jelly-like  animalcule,  common  in  fresh, 
and  occasionally  seen  in  sea  water,  is  well  known.  Equally 
familiaris  the  tendency  which  the  creature  exhibits  to  incessant 
changes  of  shape,  by  pushing  out  some  parts  of  its  gelatinous 
substance  and  retracting  others,  so  that  of  all  known  animals 
it  best  merits  the  designation  of  Proteus  (figs.  1,  14,  15,  19). 
But  behind  these  conspicuous  phenomena  are  a  multitude  of 
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I  Dtber,    and   more   obscuro    ones^   which   possess  the  highest 
\  physiological  intercat. 

The  animal  substance  forming  the  body  of  the  Amccba  ia 
Eorcode^  similar,  in  many  respects,  t-o  that  investing  the  liiriag 
Sponges,  and  producing  the  calcareous  shells  of  the  Forami- 
mfem.  In  the  Amoeba  this  saroode  is  separable  into  two  parta^ 
an  outer  and  an  inner  one*  To  the  first  the  convenient  name 
of  ©ctosarc  (fig.  1,  er)  has  been  given;  vvhilst  that  of  cndosarc 
(fig.  1,  en)  has  been  applied  to  the  second,  or  inner  substance; 
and  as  these  appear  to  be  the  beat  names  hitherto  suggestedj 
I  shall  employ  them  in  the  following  remarks*  The  ectosarc 
is  clear^  transparent,  and  colonrlcsSj  containing  permanently 
few  or  no  gi-anules,  or  foreign  bodies  of  any  kind*  This  trans- 
parent aspect  has  led  Mr.  Carter  to  apply  to  it  the  name  of 
djapbane*  The  tissue  is  capable  of  extension  and  contraction, 
being  sometimes  prolonged  into  radiating  pseudopodiaj  which 
at  others  are  drawn  back  into  the  centnil  moss  of  the  creature. 
Bat  here  wo  at  once  enter  upon  debateable  ground.  Mr, 
Carter  affirms  that  this  ectosarc  is  invested,  in  some  instanceg, 
by  a  very  thin  transparent  pellicle,  wliicli  is  clastic  and  tena- 
cious, admitting  of  ruptm^o  and  readily  heahug  again,  whilst 
from  iodine  communicating  a  violet  tinge  to  it,  he  assumes 
that  in  its  chemical  composition  it  is  related  to  starch.  On  the 
first  of  these  points,  viz.,  the  existence  of  a  pelliclo,  Aucrbach 
entertains  a  similar  view.  On  the  other  hand,  Dr,  Wallich  has 
never  been  able  to  discover  any  true  pelliclcj  and  he  describes 
some  experiments  which  indicate  that,  in  this  instance,  the 
iodine  proof  is  fallacions,  I  have  never  detected  any  pellicle, 
lad  am  disposed  to  doubt  its  existence.  The  natnre  and  origin 
of  the  ectosarc  are  also  debated  questions ;  but  before 
Botieing  the  points  in  dispute,  we  may  glance  at  the  endosarc. 
This  h  a  moditication  of  sarcode,  which  is  darker  than  the 
eetosarc,  apparently  from  its  being  crowded  with  minute 
laolecdes,  as  well  as  with  various  organs  belonging  to  tho 
animal,  and  with  foreign  particles  which  have  been  incepted 
Or  introduced  into  its  interior  as  food.  In  the  midst  of  these 
are  often  found  some  angular  crystalloid  bodies  (figs.  1  Ij  1 2j  and 
13)  of  doubtful  origin,  which  Mr*  Carter  thinks  may  be 
c^alate  of  lime,  and  analagoua  to  the  i-aphides  of  plants ;  as 
^efl  as  some  refractive  oily-lookiug  atoms,  which  he  regards 
as  (at  globules ;  whilst  in  one  case  Aucrbach  is  said  to  have 
found  starch.  But,  besides  the  above  elements,  we  have  some 
ttiore  peculiar  objects  usually  present  in  the  endoaarc, 
eipeciaUy  nuclei,  contractile  vesicles,  and  food  vacuoles. 

One,  or  occasionally  more  nncloi  arc  usually  present  in  each 
AjocEba  (fig*  1,  ?i).  The  nucleus  is  a  small  granular  body, 
bdieved  by  Dr.  Wallich  to  be  inclosed  within  a  true  ea^^VLVQ 
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;£g.  !■>,  c  ,  It  usually  appears  sniroimded  by  a  translucent 
rizz  nr.  17,  ?:  ,  which  looks  like  a  nucleated  cell;  but  here 
again  liere  exists  doubt  as  to  the  true  nature  of  the  structure, 
p5Sir:>.  p-rrhaps,  ariiing  from  some  want  of  exactness  in  the 
■*i5e  •::  t-erma.  Writers  speak  of  a  nucleolus  within  the  nucleus, 
bu:  Dr.  Willich  affirms  that  this  is  merely  the  central  p<M:tioii 
of  ihr  n-y.eus,  render^  more  clear  by  the  partial  or  total 
abs^-n:-^  :  z  the  contained  granules,  which  are  crowded  together 
a:  :lr  cir:;: Reference  of  the  organ.  The  contractile  vesicle 
^dg.  1 .  ;  is  a  permanent  and  specialized  vacuole  of  a  remark- 
able c'-aricter.  Usually,  there  is  but  one  present  in  each 
Am  xba :  tut  in  some  circumstances  there  are  more  (figs.  2  &  S). 
This  vesicle  exhibits  a  rhythmical  expansion  and  contraction,  at 
inT^rviils  varying  fn:«m  half  a  minute  to  five  minutes ;  but  in 
sC'Tiir  instances  the  expanded,  or  diastolic,  condition  has  been 
observed  to  c^z-stinue  above  an  hour.  Mr.  Carter  seems  to 
rt  cArii  the  vesicle  as  a  cell  with  a  proper  wall.  Dr.  Wallich 
dv'-i::s  :Lis  i:::orpretaiion,  believing  that  the  wall  of  the  vesicle 
diz^rs  ii::".e,  ::'  at  all,  irom  the  ectosarc.  The  vesicle  evidently 
dissfijir^ s  seme  duiJ  at  each  systole,  or  contraction,  but  only 
d:<s  s:  &:  viie  pcint  of  the  Amcrba  ^fig.  1,  r),  where  an  anal 
cu:*.-.:  ni>  l-i-e-j.  s;:pp.:sed  to  exist.  AVhenthe  vesicle  contracts, 
::  msy  -A-'-Z/.y  liisappear.  but  always  reappears  at  the  same 
;vi'^:.  ^^'Len  the  iniemal  cavity  has  thus  disappeared,  its 
j>:»s:::  :n  :-ay  srlll  be  revx^gnized  by  the  aggregation  of  a  number 
o:"  "^v.nute  \-i!li,  forming  i:s  cuter  surface,  and  which,  when 
the  vesic'.-j  is  fully  expanded,  only  appear  at  minute  points. 
Some  of  these  villi  occasionally  become  distended,  after  a  con- 
tnw::on,  forming  a  series  of  vacuoles  around  the  central  vesicle 
a::d  which  either  burst  into  each  other  or  into  the  primary 
cavity  :  but  sometimes  one  or  two  of  these  may  become  de- 
tached ir-:iii  the  parent  one,  and  doat  away  into  the  sarcode. 
If  these  meet,  they  may  burst  into  each  other,  as  two  soap 
bubV'ics  would  do,  or  ihoy  may  return  to  the  parent  vesicle 
and  burs:  i:i:o  it ;  but  under  no  circumstances  do  they  appear 
to  co:::r.tc:  until  they  have  returned  to  the  posterior,  or\'illous, 
l^r.*:  v"!*  :l:e  Ivdy  of  the  Amo-ba  v^g^-  1  •S:  2,  i). 

rivc  V  \1  vacuoles  ^tig.  1,  3,  lo,/'r)  are  irregularly  extem- 
pori/od  cavities  in  the  cndosarc,  within  which  particles  of  food 
are  lodiT^'d.  iisuidly  along  with  a  drop  of  water.  On  coming 
iu  cv^:u;K*r  wi:li  any  panicle  of  organic  substance  on  which  the 
Anui  b.\  is  inclined  to  feed,  and  they  obWously  have  some  choice 
i:i  r:::s  ivsiuvt,  the  sarcode  proceeds  to  surround  it  (fig.  3,  </), 
so  :V.;i:  it  i*  ^''H>n  inclosed  (tig.  S,f  v),  along  with  some  water, 
wuii'.'.i  tlio  oiulosare.  Most  observers  agree  in  beheWng  tliat 
anv  part  of  the  body  may  thus  itictyt  the  food,  though  some 
^'«vo  believed  in  an  oral  aperture.  No  such  aperture  has  been  dis- 
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covered^  and  the  eridence  does  not  indicate  ita  existence.  It 
also  appears  indisputable  tlmt>  when  the  Amceba  has  extracted 

the  nourishment  from  the  food,  it  ejects  whrit  remains^  but  not 
at  the  spot  where  the  food  entered.  This  is  done  at  the  posterior 
extremity  of  the  body  (figs,  1,  2,  3,  v),  where  also  the  contrac- 
tile vesicles  discharge  themsekea.  Writers  epeak  of  an  anal 
outlet  at  this  point,  but  there  is  no  reason  for  believing  in  its 
preaence*  The  particles  appear  to  be  simply  forced  out  through 
the  sarcode. 

When  water  ia  present  in  these  Tacnoles,  the  food  appears 
to  be  surrounded  by  a  clear  space  (fig*  1 6,  / 1') ,  ThiSj  however, 
is  not  always  the  case.  At  other  times  the  ondosarc  immedi- 
ately suiTonnding  the  vacuoles  exhibits  the  same  semiopaque 
oepect  and  numerous  grauuleg^  as  the  rest  of  the  endosarc.  The 
nature  of  this  clear  area  is  open  to  the  same  doubt  as  that  of 
the  ectosarc  itsolfj  since  Dr,  Wallich  and  Mr.  Carter  are  at  issue 
on  the  point,  Mr*  Carter  believes  the  ectosarc  to  be  primarily 
and  always  a  distinct  tissue  from  the  endosarc,  Dr,  Wallich 
0n  the  other  Imnd  believes  that  the  two  tissues  are  mutually 
oomrefrtible.  Thus  the  latter  naturahst  regards  tbo  transparent 
eetosarc,  as  endosarc  which  has  been  modified  by  prolonged 
contact  with  the  surronndiug  watery  medium,  by  a  process 
analogous  to  coagulation,  Tho  result  has  been,  as  he  soppoaes, 
that  all  the  gi'auules  have  been  forced  inwards  into  the  moro 
fluid  endosarc.  He  accepts  the  same  explanation  of  the 
diaphanous  ring  surrounding  the  food-particles>  so  far  as  that 
does  not  consist  of  mere  water,  regarding  it  as  a  consolidation 
of  the  endosarc  throagh  contact  with  the  food  and  with  the 
particle  of  water  hi  which  the  food  usually  floats,  Dr,  Wallich 
explaiDS  in  a  similar  way  the  disappearance  of  the  food  vacuole 
when  the  refuse  food  has  been  discharged  from  the  hinder 
mrt  of  the  body  as  above  described.  The  food  and  water 
being  no  longer  present  to  coagulate  the  endosarc  surround- 
ing  the  vacuole,  it  gradually  returns  to  the  state  of  ordinary 
endosarc*  These  are  questions  involving  careful  and  widely 
extended  observations  on  the  part  of  many  observers,  and 
even  in  the  ablest  hands,  assisted  by  the  most  perfect  iustrn- 
nigDte,  the  solution  of  them  is  attended  with  extreme  difficulty. 
This  much,  however,  may  be  considered  certain,  viz.,  that  the 
food  vacuoles  are  extemporized  and  not  perraanent  cavities ; 
that  iheir  formation  always  commences  at  the  surface  of  the 
iaimalcute;  that  such  formation  may  take  place  at  almost 
•ay  part  of  the  body,  save  at  what  has  been  termed  the  villous 
or  excretory  region  j  and  that  after  they  have  discharged  their 
eiWte  contents  at  this  region  they  finally  disappear,  never 
bring  reproduced  at  the  same  point,  as  is  the  case  with  the 
oontractile  veaiclcs.     My  own  observations  also  confirm  Dr* 
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Wallich's  conclnsion  that  the  ectosarc  gradually  fades  into  the 
endosarc^  and  predisposes  me  to  believe  in  their  mutual  con- 
vertibility. 

The  question  of  an  internal  circulation  stands  in  close 
relation  to  that  of  the  nature  of  the  two  parts  of  the  sarcode. 
Apart  from  the  deceptive  changes  in  the  apparent  position  of 
the  internal  organs^  arising  from  the  constant  variations  in 
shape  which  the  Amceba  undergoes^  there  is  unquestionably  a 
real  movement  in  the  interior  of  the  endosarc.  When  the 
animal  pushes  out  a  lobe  or  pseudopodium^  this  sometimes 
consists  only  of  a  prolongation  of  the  ectosarc  (fig.  14),  but  in 
others  the  endosarc  is  also  extended  (fig.  1).  In  the  latter  case 
a  rush  of  granules  may  be  seen  flowing  in  the  direction  of  the 
new  pseudopod,  and  we  have  already  observed  that  contractile 
vesicles  and  food  vacuoles  move  freely  within  the  endosarc.  All 
these  circumstances  prove  that  the  endosarc  possesses  a  much 
greater  amount  of  fluidity  than  the  ectosarc.  Schultze  beUeves 
that  the  movement  of  the  granules  is  a  true  cyclosis,  analogoos 
to  what  takes  place  within  the  cells  of  Yallisneria^  Chara,  and 
other  plants.  But  Dr.  Wallich  much  more  correctly  regards 
it  as  a  secondary  and  mechanical  effect,  consequent  on  the 
inherent  vital  contractility  of  the  sarcode,  which  causes  the 
particles  to  flow  in  tho  direction  of  the  preponderating  pseudo- 
podian  projections.  He  cannot  discover  any  return  stream, 
which  would  be  readily  observable  were  it  present.  Extensi- 
bility and  contractility  are  obvious  attributes  of  the  sarcode, 
at  least  when  it  has  been  in  contact  with  external  media  suffi- 
ciently long  to  secure  its  due  consolidation. 

Such  are  the  ordinary  features  of  the  Amcoba,  and  it  will  be 
readily  perceived  how  few  materials  they  furnish  on  which  to 
found  specific  distinctions.  Such  attempts  have  been  made  by 
several  writers,  who  have  relied  upon  variations  in  the  size  and 
number  of  tho  pseudopodian  processes,  differences  of  colour 
or  fluidity;  tho  presence  or  absence  of  small  external  villous 
appendages  in  the  anal  region ;  vivacity  or  slowness  of  move- 
ments, and  tho  presence  or  absence  of  crystalloids.  But  all 
these  features  are  such  as  may  merely  represent  different 
states  of  the  same  creature.  Those  who  are  familiar  with  the 
wide  range  of  variation  which  all  the  lowest  forms  of  animal 
and  vegetable  life  exhibit,  will  be  prepared  to  recognize  similar 
phenomena  in  the  Amoebae,  and  they  will  not  be  disappointed 
when  they  apply  their  general  conclusions  to  the  special  study 
of  the  animals  under  consideration.  Dr.  Wallich  has  shown 
most  clearly  that  all  the  varieties  known  by  the  names  of 
nidiosa,  diffluens,  globularis,  Schultzii,  Umax,  princeps,  guttula, 
rarmcosa,  quadriUneata,  actinophora,  and  villosa  are  but 
Kffnrent  states  of  one  species,  since  in  one  locality  he  found 
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aJl  tliese,  together  witli  sacli  intennediate  conditions  as  made 
their  specific  utiity  iudispntabla*  Like  many  others  of  these 
Protozoa^  the  Amopbse  seem  to  be  endowed  with  remarkable 
t4jaacity  of  life*  That  thej  can  be  dried  up  and  yet  retain  their 
\-itality  has  been  proved  by  the  experimonts  of  EtiiH?nberg, 
HickBj  Balbianij  Samuelson^  and  Walltch.  In  some  cases  the 
AmoebsB  appear  to  havo  surviTred  the  drying  pi'ocess  and  to 
have  reviTed  on  being  wetted  again.  In  others  only  certain 
reproductive  germs  were  presei-vedj  the  actual  animals  having 
perished.  But  in  both  instances  wo  have  provision  for  tho 
perpetnation  of  tho  species,  wherever  a  little  water  stands,  or 
damp  vegetation  grows-  The  dried- up  germs  ean  be  diffused 
by  every  wind,  and  develop  into  life  wherever  the  needful 
moisture  awaits  their  reception.  Hence  the  nniversality  of 
their  occurrence. 

This  refei^nce  suggests  the  question  of  the  actual  modes  of 
reproclaction  amongst  the  Amoobfe^  and  here  we  enter  upon 
another  perplexing  subject.  The  simplest  mode  is  by  fission 
and  germination.  A  creature  merely  contracts  the  middle  of 
its  body  until  the  two  ends  become  separated j  and  the  divorced 
parts  sail  away  to  pursue  an  independent  existence  for  the 
rest  of  their  lives.  In  these  cases  each  part  usually  contains  a 
nucleus  and  a  contractile  vesicle;  but  sometimes  the  one  or 
the  otlier  of  these  organs  may  be  wanting  in  the  newly-formed 
segments.  Dr.  Wallich  has  noticed  that  when  the  general 
ission  of  the  animal  was  preceded  by  fission  of  the  nneleus 
and  vesicle,  tho  creature  was  active,  and  moved  briskly  away 
as  soon  as  the  division  was  completed  j  whereas  when  either 
of  the  organs  in  question  was  absent,  the  separated  portion  so 
deficient  remained  torpid  as  if  awaiting  tbeir  repi*oduction. 

Instead  of  the  creature  dividing  into  two  nearly  equal 
WveSj  a  single  pseudop odium  may  become  detached  in  a 
dmilar  manner.  But  this  is  a  slow  reproductive  process  com- 
Jir©d  with  others  to  which  attention  has  been  drawn,  es^peci- 
ally  by  Dr,  Wallich.  He  has  shown  that  Amocbfe  nn- 
"Icrgo  a  process  of  ency station,  arisingj  as  he  supposes,  from 
a  prolonged  contact  of  the  ectosarc  with  the  surrounding 
lae^iium,  and  from  a  eessatiouj  due  to  some  unknown  cause, 
of  the  mutual  conversions  of  ectosarc  and  endosarc.  What- 
ever may  be  tho  explanation  of  the  action,  there  appears  to 
be  no  doubt  that  tho  animal  becomes  torpid,  preparatory  to 
tlie  evolution  of  important  changes  in  its  interior*  Previous 
to  this  encystation,  however,  the  creaturo  extrudes  from  its 
sarcode  all  foreign  particles,  eir.cept  (he  jViisituk'it  of  Diatoms* 
These  DiatoroSj  Dr.  Wallich  believes  to  be  retained  as  store- 
kmaes  of  nutrition  during  the  encysting  process.  Tho 
eskmal   pseudopodia  disappear.      The   nucleus^  contrac+^^ile 
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vesicles,  and  food  vacuoles  are  no  longer  traceable ;  circulation 
ceaseSj  and  the  more  conspicuous  phenomena  appear  to  he 
limited  to  the  enclosure  of  on©  or  more  fmstules  of  Diatoms 
(fig.  4)  within  the  granular  sarcode^  the  whole  being  contained 
wiUiin  a  defined  capsnle.  This  state  ia  followed  by  tlie  segre- 
gation of  the  sarcode  grannies  into  spherical  masses  (fig,  5,  #), 
sometimes  as  many  as  eight  in  numberj  but  usually  not  more 
than  three  or  four*  Tliese  grannies  appear  to  be  identical 
with  others  which  Dr.  Wallich  had  previously  observed  and 
described  under  the  name  of  sarcoblastSj  and  which  evidently 
consist  of  the  old  sarcodo  of  the  Amcubaj  revivified,  after  a 
fashion  seen  amongst  other  organismSi  by  passing  through  a 
temporary  stage  of  rest*  But,  before  tracing  the  further 
development  of  these  bodies,  we  must  examine  the  growth 
uf  another  class  of  sarcoblasts,  whose  origin  is  altogether 
different. 

Both  Dr<  Wallich  and  Mr.  Carter  have  noticed  a  segmenta- 
tion of  the  nucleus.  The  result  of  some  of  these  processes  of 
segmentation  is  veiy  doubtful,  bnt  in  others  it  has  been  the 
wholesale  production  of  broods  of  young  Anjo&bae.  Mr.  Car- 
ter found  the  nucleus,  in  one  variety,  to  subdivide,  until  it 
consisted  of  more  than  seventy  segments  (fig,  2,  s)  of  yellowish 
plasma,  each  being  about  T^nrth  of  an  inch  in  diameter,  the 
original  nucleus,  from  which  they  sprang,  having  been  about 
Ti^th  of  an  inch  in  size*  Dr.  Wallieh  has  never  succeeded 
in  observing  this  wholesale  segmentation  of  the  nucleus.  He 
h^  found  that  the  nucleus  and  its  capsule  become  segmented 
together  up  to  a  certain  point  j  but,  according  to  Iiis  observa- 
tions, a  limit  is  soon  reached,  beyond  which  no  further  fission 
takes  place.  When  fission  has  ceased  a  new  action  begins, 
which  results  in  the  production  of  a  number  of  sarcoblasts 
wit  kin  the  body  of  the  nucleus.  There  is  some  ground 
for  doubting  whether  these  two  writers  have  had  the  op- 
portunity of  observing  the  same  phenomena,  which  may 
account  for  the  present  disagreement  of  their  conclusions, 
Mr.  Carter  says  that  each  of  the  germs  or  sarcoblasts  which 
he  has  seen  formed  by  the  segmentation  of  the  nucleus  is  sur- 
rounded by  a  distinct  capsule.  Dr.  Wallich  recognizes  the 
existence  of  the  capsular  covering  of  his  segmented  nuclei, 
wherever  he  has  seen  such ;  but  these  have  always  been  few 
in  number,  and  altogether  different  from  his  sarcoblasts, 
which  never  exhibit  such  a  covering.  Of  course  a  discrepancy 
of  this  kind  between  the  observations  of  two  snch  practised 
observers  requires  further  research  for  its  elucidation,  But 
looking  at  the  Protean  nature  of  these  organisms,  it  is 
more  than  probable  that  not  only  these  variations  exist  in 
their  reproduction,  but  that  many  others  remain  to  be  dia- 
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covered,    Tliia  much  ia  certain ,  that^  howeTer  formed,  whether 
witliiii  a  capsule  or  not^  the  nuclei  give  birth  to  sarcoblasta, 
and  we   may  now   trace    the   further   development  of  these 
bodies^  as  noticed  by  Dr,  Wallich ;  for  though  he  was  not  able 
to  watch  that  development  whilst  the  bodies  were  inclosed 
within  the  Amoeba  cyst^  he  had  no  diflicnltj  in  doing  so,  in  the 
case  of  similar  ones,  which  appeared  identical  with  them,  only 
floating  free  in  the  surrounding  medium.     It  must  be  remem- 
bered that  we  are  now  about  to  speak  of  the  changes  that  appear 
to  affect  two  classes  of  objects,  which  have  had  a  very  different 
ongin,  viz.,  the  firee  sarcoblasts  derived  from,  the  aggregated 
granules  of  the  sarcode  during  encystation,  and  those  mulberry 
masses  derived  by  some  process  or  other  from  the  broken-up 
nucleus.     At  first  these  sarcoblasta  are  densely  granular,  con- 
taining little  of   the   fluid   hyalino  Protoplasm   (fig.  6) ;  the 
beginning   of  their   further  development   is   marked   by   an 
increase  in  this  hyaline  element,  followed  by  the  consolidation 
of  the  outer  part  of  the  sarcode,  which  now  becomes  differen- 
tiated into  ectosarc  and  endosarc.     But  as  yet^  according  to 
I>r,  Wallich,  there  is  no  mutual  conversion  of  the  one  into  the 
,  other.    We  next  find  one  or  more  contracting  vesicles  (fig.  7,  c), 
making  their   appearance  within   the  endosarc.      These   are 
at   first  exceedingly  minute,   but  they  gradually   expand   as 
the  yet  globulai'  germ  itself  does,  and  at  the  same  time  the 
grantdar  nucleus   (^g,  7,  v)  also  appears.     The  latter  organ 
mmy  have  existed  previously,  but  been  obscured  by  the  dense 
^■Ipegation  of  the  granules,  whilst  the  separation  or  dilution 
piDiaee  grannies  attending  the  growth  of  tho  animal  may  have 
f  hroaght  the  organ  into  \4cw»     Up  to  this  point  no  circida- 
I  tion  of  tlie  granules  occurs  beyond  the  shifting  of  a  few  of 
tliem  occasioned  by  the  pressure  of  the  growing  contractile 
vesicle*      ^^In  short/^  Dr,  Wallich  observes,  '^the  organism 
cangiita    essentially    of    a    quiescent    spherical    globule    of 
tMSQodb    containing  granules^   a   contractile  vesecle^    and  a 
pud^ia/^     But  a  new  phase  of  life  now  commences* 

The  contractile  vesicle  having  attained  to  its  normal  dimon- 
eicoa^  moves  to  one  side  of  the  germ,  where  it  causes  a 
protrusion  from  the  circular  outline  (fig-  8,  c%  and  %vhere  it 
ultimately  bursts  through  the  ectosarc,  this  being  the  first  of 
tbose  operations  which  will  continue  to  take  place  so  long  as  the 
aniinalciLle  retains  its  vigour.  At  the  place  where  the  capsule 
broke  thmogh  the  ectosaro  there  now  exists  a  minute 
luaiDeUiform  projection.  The  same  phenomenon  is  soon 
repented ;  the  ectosarc  having  been  weakened  by  the  rupture 
of  ihe  first  vesicle,  apparently  prepares  the  way  for  the 
bursting  of  a  second  at  the  same  point,  where  the  outline  of 
the  oi^gaiusm  becomes  still  more  iiTcgular  (fig*  9,  v),  and  thus 
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the  foandation  is  laid  for  the  prodaction  of  wliat  lias  besa 
called  the  "  villous  region^^^  the  spot  where  the  anal  outlet  liaa 
been  supposed  to  exist;  and  where,  beyond  question,  all  the 
digcharges,  whether  of  the  contents  of  contractile  vesicles  or 
of  refuse  foodj  take  place.  The  occurrence  of  the  phenomena 
which  I  have  just  described  seems  to  supply  the  stimulus 
needed  to  stir  up  the  young  organiam  into  all  the  manifesta- 
tions  of  actiro  life  which  characterize  its  more  matured  stiite* 
Movements  of  every  kind  now  go  on ;  it  pushes  out  a  pseudo- 
pod  here  J  and  only  retracts  it  in  order  to  protrude  another 
there.  These  changes  in  its  outward  form  cause  the  granules 
of  the  endosarc  to  flow  hither  and  thither j  as  if  afraid  of  being 
left  behind  iu  the  slow  race.  Food  is  incepted ;  what  remains 
of  it  after  the  meal  is  being  expelled  from  the  villous  region. 
Slow  locomotion  occurs;  what  Dr*  Wall! eh  terms  Ama:baj^isj  or 
the  mutual  interchanges  between  cctosarc  and  endosarc 
commence^  and  all  the  phenomena  which  characterize  mature 
Amoeban  life  go  on  with  little  interruption,  until  at  length 
the  vitality  again  languishes;^  ency station  occurs  once  more^ 
and  all  the  phases  of  existence  just  described  are  gone  through 
unew. 

Dr.  WalUch  has  noticed  another  mode  of  reproduction  in 
which   there  were   extruded   from   the  body  of    tho    parent 
Amccbaj   minute   individuals  which  were  already  perfect  &3 
regarded  all  their  essential  characters.     This  appears  to  ha^ 
been  a  vi\iparons  reproductiom 

But  there  are  other  featuj*es  of  Amosban  life  to  which 
have  not  alluded,  because  we  conceive  that  wo  possess  as  j\ 
too  little  information  about  them  to  state  what  they  are  with 
proeision.  On  tho  one  hand.  Amoebae  appear  to  be  coo- 
vertible  into  Arcella?,  and  on  the  other,  into  Actinophrys, 
whilst  there  are  phases  of  plant-life  in  which  Amoeban 
creatures  play  an  important  part.  Thu&,  the  eporidium  of 
QCthalium  gives  exit  to  a  ciliated  polymorphic  cell  containing 
vesicle  and  nucleuSj  but  which  loses  its  cilia,  and  becomes,  for 
a  seasonj  a  reptant  Amoeba*  The  Dlfflugia  also  exhibits  some 
equally  singular  points  of  contact  between  the  plant  and  the 
animal ;  but,  as  we  have  already  observedj  these  points  require 
much  further  elucidation  boforo  they  can  be  regarded 
settled. 

The  habitats  of  these  creaturea  are  as  varied  as  their  fo: 
Some  of  the  varieties^  especinllj  that  known  as  A^  Gnihda  (fij_ 
17  and  18}  occur  almost  universally  wherever  a  few  dead  leaves 
have  Iain  for  some  time  in  Stillwater;  but  the  discovery  of 
the  more  remarkable  varieties  is  usually  an  accidental  thing 
Sometimes  they  abound  amongst  Leninse ;  at  others  amongst 
damp  moss  or  Conferveo,     Wherever  organic  substances  are 


&3 


juire 
rni^H 


TEE  A]t«£BA, 


197 


INDEX  TO  THE  PLATE. 


undergo mg  disintegrafcion  in  stiallQw  pools  or  streamlets  they 
may  be  successfully  sought  for,  and  especially  in  the  slimy 
matter  that  often  coats  half  decayed  submerged  leaves;  but 
they  appear  to  perish  in  putrescent  water* 

The  observation  of  these  atoms  is  sufficiently  simple,  since 
their  slow  locomotion  makes  it  a  much  easier  process  than 
that  of  investigating  the  active  Polygastrica  or  Rotifora.  A 
common  live  box — ^such  as  is  used  for  other  animalcules — 
serves  every  purpose.  By  scraping  off  a  little  of  the  surface 
from  decaying  vegetation  taken  out  of  the  water^  and  placing 
it  in  the  live  box,  the  student  will  rarely  fail  in  dis- 
covering some  form  of  Amoeba }  but  the  same  end  will  be 
answered  by  placing  the  material  in  question  on  any  glasa 
plate  along  with  a  drop  of  water,  and  covering  it  over  with 
another  piece  of  thin  microscopic  glass, 

P-'l^  I.     Amoeba  princepa.     After  Carter, 

ic.  Ectosarc  ;  v.  VtUose  region  ;  n\  an  older  and  oyal  nueleufl. 
en,  Endosarc  ;  n*  nucleus  j  c.  Contractile  Tesicle. 
Ama?baprLnccps;  ^^Reproductive  granules  (Surcoblaj^ta?),  AftetCarteri 
AtuiL'ba  feeding  upon  an  Acineta.     After  WallicL 
n.  Nacleui* ;  c  Contractile  vesicle, 

a.  Portion  of  Acineta  j  tL  portion  of  Acineta  hemg  incepted  ; 
/.  t\  food  vacuole  contniaing  fm^^ent  of  Acineta. 
Amceha  invei^ting  a  Pinnulariji  prior  to  becoming  encysted.    Aft^er 

Wdlich. 
Amfeba  already  encyHtcd.     After  Wallich. 

M.  B&rcoblast. 
Sart^bkafc  in  early  stage  of  deyolopmeut.    After  WallicL 
Ditto  ;  n,  Nuckua  ;  c.  Contractile  vesicle. 
Ditto  ;  ef.  Contractile  vesicle  preparing  to  burat  throtigh  Barcode* 
Ditto  ;  t'.  Incipient  villoae  region. 
Granular  nucleus  shoeing  the  capsule  c     After  WaUich. 
11,  13,  la.     Cryatalloid  hodk^.    After  Carter. 

14, 15,  16,     States  of  AnicEba  r^diosa ;   hi  14  /.  v.  and  16  /,  i;'.  are  in- 
cepted Diatoms, 
Amoeba  Guttulft,  with  nucleus  hut  without  contractile  Tesicle, 
Ditto ;  n.  Nude 03  ;  c.  Contractile  yesicle. 

Amttha  princeps  with  numerous  reproductire  granulea,  as  at  *  ;  v. 
Villous  extremity  ;  c.  Contractile  vesicle. 
lo  all  the  above  figures  cc.  means  ectosarc,  en.  endosarc,  th  nucleus ^  c.  cou- 
trjicliug  vesicle,/,  v,  food  vacuole,  v.  villous  region,  t.  aatcobksk 
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ON  THE  SOLFATAEA  AND  FUMAROLES  IN  THE 
NEIGHBOURHOOD  OP  NAPLES. 

BY  PROFESSOR  D.  T.  ANSTED,  MA.,  FJELS. 


ABOUT  a  mile  and  a  half  west  of  the  ridge  of  volcanic 
tufa,  pierced  by  the  celebrated  grotto  of  Posilipo,  a 
ridge  which  is  certainly  part  of  a  very  old  and  much 
broken  volcanic  crater  of  large  dimensions,  we  come  to  the 
small  and  picturesque  Lake  of  Agnano,  famiUar  enough  to 
tourists  and  all  visitors  to  the  environs  of  Naples  as  the 
place  where  the  Grotto  del  Cane  is  exhibited.  Rather  more 
than  a  mile  further  west  is  the  Solfatara,  almost  equally 
familiar  to  the  Naples  sight-seer.  Less  than  another  mile, 
in  the  same  direction,  is  the  site  of  the  Temple  of  Jupiter 
Serapis,  dear  to  geologists,  and  where  may  still  be  seen, 
in  use,  old  Roman  baths  of  hot  mineral  waters.  Another 
two  miles  beyond  we  come  to  the  cone  of  Monte  Nuovo; 
and  half  a  mile  further  the  classical  Avemus,  over  which, 
in  former  times,  no  bird  could  safely  fly.  On  the  coast 
adjacent  are  the  hot  mineral  springs  of  Baia  and  the  hot 
vapour-baths  of  Nero.  Just  at  the  extremity  of  the  ridge 
forming  the  headland  of  Posilipo  there  rises  the  small  but 
picturesque  island  of  Nisita,  a  simple  crater  long  since  ex- 
tinct; and  the  coast  abounds  with  hot  springs  and  fissures 
or  crevices,  whence  issue  hot  air  and  steam,  quite  to  the 
extremity  of  Ischia. 

Along  this  extended  and  familiar  line  of  country,  whose 
classical  interest  is  so  great  as  frequently  to  absorb  every 
other  feeUng,  there  is  everywhere  abundant  proof  of  some 
powerful  forces  still  at  work,  unable  to  shake  and  split  the 
earth,  but  quite  suflScient  to  produce  marked  results  by 
means  of  slow  chemical  action,  of  the  same  general  nature 
as  that  which  is  recognized  after  systematic  eruptions  from 
or  near  the  principal  craters.  This  district,  and  the  country 
to  the  north,  is  that  of  the  celebrated  ''Campi  Phlegraei,'* 
or  Phlegreean  fields.  Above  ground,  the  district  terminates 
to  the  west  in  the  island  of  Ischia,  celebrated  for  its  hot 
mineral   springs,  but  it  is  not  unlikely  that   subterranean 
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oommnnications  may  extend  bejond  that  island  towards  the 
middJe  of  tho  Mediterranean. 

With  scarcely  an  escoptionj  the  whole  country  alluded  to 
consists  of  trachytic  lava  and  tufa.  By  far  the  f^eatesfc  part 
has  been  enipted  into  the  air  before  falling  on  the  earth, — in 
other  words,  is  tnfa  rather  than  lava*  The  lava  cnrrenta 
are  namerous  and  extensive ;  but  the  heaps  of  tufaceous 
matter  are  imnieasarably  larger*  The  whole  line  of  coast 
!i&s  certainly  been  subject  to  upheaval  and  depression. 

One  of  the  most  singular  and  interesting  spots  in  the  dis- 
Irictj  and  one  in  which  the  phenomena  of  chemical  action 
are  most  strikingly  displayed^  is  that  known  as  the  "  tSolfa- 
tara/^  an  extinct  crater  about  six  hundred  yards  across, 
surrounded  by  low  hllk^  pierced  in  Tarious  places,  and  on 
hoth  aides,  by  small  crevices,  throngh  which  still  issue  con- 
siderable qoantities  of  hot  vapour,  containing  a  yery  small 
admixturo  of  sulphurous  gases.  Similar  emanations  of  gas 
bkke  place  from  the  ground  in  the  interior  of  the  crater, 
which  exhibits  cracks  and  fissures,  not  very  w^idej  but  all 
yielding  fumaroles  or  smoke-holes,  emitting  hot  air  and 
rapour.  The  name  solfatara  is  clearly  derived  from  the 
sulphur  emitted;  but  the  proportion  of  tliis  mineral  is  very 
small,  though  perceptible.  Arsenic  is  emitted  with  the 
lulphur  vapourSp 

Ou  ordinary  occasions  thei'e  is  nothing  to  mark  the  Bite 
of  the  smaller  fuuiaroles,  whicbj  indeed^  are  constantly  chang- 
ing their  position.  Everywhere,  in  certain  directions,  holes 
may  be  seen  in  the  earth,  into  which  a  stick  may  be  thrust 
10  some  depth*  If  a  thermometer  be  introduced  into  these 
holes,  the  temperature  will  be  found  to  be  very  high,  varying 
according  to  circumstances,  from  40"^  C.  to  90^  C.  I  have 
cTen  seen  the  instrument  mark  96°  C* ;  reaching^  therefore, 
aearly  to  the  boiling*point  of  water.  Besides  these  nume- 
roas  small  orifices,  there  are  a  few  larger  and  more  per- 
manent, and  it  is  to  these  that  chief  attention  has  been  paid. 
Out  of  the  principal  one,  in  the  basin  of  the  Solfatara,  there 
ri§es  constantly,  with  a  great  rushing  noise,  a  Tery  large  jet 
of  steam.  It  proceeds  from  under  a  kind  of  roof  a  few  feet 
beJbw  the  ground*  I  endeavoured  several  times  to  approach 
closely  to  the  point  of  emission,  and  even  ventured  down 
into  the  hollow,  with  the  intention  of  taking  the  temperature 
of  the  steam  jet,  bnfc  was  always  driven  back  by  the  scalding 
heat  and  the  acid  fumes,  which  at  once  burnt  and  stifled 
toe.  Immediately  adjacent,  and  to  a  distance  of  a  couple  of 
kiidred  yards  towards  the  west,  tlie  ground  was  much 
cxickedj  and  from  every  part  of  the  cracks  there  proceeded 
iitiiilaT  emanations  of  scalding  vapour,  showing  a  heat  of 
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frcr::  y'j'  C.  :•:  i*I*'  C...  &:  the  dep'iii  cf  linle  more  than  six 
inches  c-tIitt  ilr  s-r:s?e. 

In  s^Tcril  •:*Ter=.5  :n  ii:e  Hl-ade  enclosing  the  crater 
to  ire-  nirrl..  ili-re  are  ^^''^-  issnes  of  gas  and  hot  steam^ 
renderhir  :lr  T-rni^rrarzre-  ir^dr  iiie  carems  almost  unbear- 
aKr :  t-i  :if-^:-  are  i.::  in  a  line  wi:h  the  ?-v>-'i  prhicipalef 
cr  cricf  Tri.:.  Trn::h  is  niirked  zj  £i»s::re5  and  heated  ground. 
The  CJTems  Livr  cern  nsed  s-izierlnies  br  the  conntrr  people 
with  gre^:  siizo^ss  :"?r  CTirarire  T•I^rJ>^5€^5 ;  and  they  are,  in 
iacTj  admiri'-r'-e  riirral  x-apr-iir  baths.  They  are  called 
#f:./t.  The  zz.:.z.t.':t  cf  s'-eam  is?:2ing  is  very  considerable, 
and  the  chie:  efec:  nns:  arise  frcm  the  violent  perspira- 
tion in::*  -srhijh  :he  parien:  is  thrown,  and  the  absorption 
cf  the  snljh^ir;:!?  and  other  gs5cs  into  the  system  whilst 
the  pzres  sr^:-   T-e-. 

CaTrm?  cf  ilis  i:-d,  srme  natnral  and  others  artificial, 
are  a?:^ess:":"e  :n  v^rirns  plajsK.  Thns,  on  the  Lake  of 
Agnan:--  Trl-r-re  :he  >:-'ebr&:ed  Gr:no  del  Cane  is  situated, 
theT«  is  a  k.r.i  :f  esTArlishnien:  f?r  this  pnrpose,  on  the 
very  rzdes:  ^:^;le  ib:-T  a  rdle  and  a  half  dae  east  of 
the  S:lfa:;-.ru-  The  r::ins  cf  o.i  Roman  baths  are  still  to 
be  tra?t-i  -.n  :r.v  hi'-l-?:ie  ai;a.>enT.  The  Grc-tto  del  Cane  is 
a  few  hnn.^^vi  T:,ris  l-rvcnd  the  sf  /-:,  to  the  east;  and 
K^rwt-*-  the  :— :  :s  sTiriher  small  cavern,  now  closed, 
where.  ::  :>  f^ii.i,  rinmcnla^al  v:.T.:.nrs  issue.  This,  how- 
ever, is  viul ::.:'.  AKu:  :hrc-e  and  a  half  miles  to  the 
wi^:  cf  the  S.'f5iV*rfi.  cr  in  the  opp-:.5::e  direction,  are 
the  Bs:h>  cf  X-cr:.  whi.'^h  are  f :■■/•:  of  the  same  kind. 
Cons:deral  "c  cr::yr.:n5  of  gas  take  place,  both  in  the 
waters  c:  the  Lc.k:  cf  Agr.ano  and  id.  the  sea  on  the 
shv^res  of  :hc  V;.v.  Vftwecn  rczrncl:  and  Biia. 

Besivics  :ho  <:  /  :n  the  c^verr.s  en  the  ncnh  side  of 
the  S/.fstirri.  'wh:ch.  as  I  hsve  sa:3,  are  qnite  distinct  from 
the  r.ssttrt-  :f  the  ;-.v.".7  ^-.:  "*  ,  or  grt\U  emption  of  steam, 
I  fcurvi,  on  ."^rcssir.g  thehf.!  and  c^rniini:  into  the  valley  between 
the  h:"s  cf  the  crrit-cr  cf  the  S.lfatiira  and  the  remains  of  those 
that  ov-.-'O  ir.c'csoA  the  crater  cf  the  L*ike  of  Agnano,  satisfac- 
tory pr.^cf  :hc*t  tj;e  yh-cnon:en:-«  cxtendo.?  in  tms  direction  un- 
tniemtriec.'.y.  ihcre  is  even  n  sr^:C  hn:  used  as  a  vapour- 
K^tb.  or  st.-.fs.  nv..i  thc^r.gh  I  ocuVi  net  oltain  access  to  the 
interior,  1  feu::.:  the  v:\pc:tr  :sst::r.g  r.t  a  high  temperature  from 
a  kind  cf  ch:v.:::cy  cr::str.:cto.i  f:r  :hr,t  pnrpcse.  The  place  is 
net  occnpicvi  cxc-c:  t  c-.tring  the  s:;\s,n.  *  I  Vcnnd  other  indica- 
t:cn5  o^f  the  SsV.::o  yhcnctv.enr.  in  the  Vr.-ken  outline  and  colour 
of  the  gro::nd.  .V.::.c,:ch  thotv  vr::S  n>  tvcrceptible  increase  oi 
beat  on  the  s.trta.v  cf  the  rock.  Af:er  'sme*  search,  however, 
iBQticed  a  vcT^-  s:na.:  otvning  s::r-:unc.ed  with  ants,  not  more 
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ihati  half  an  inch  in  diameter.  Into  this  I  carefullj  inserteil 
pie  bulb  of  a  thermomoterj  and  found  the  mercury  riso  slowly, 
py  dint  of  &  little  gentle  force  I  succeeded  in  inserting  the 
ttiermo meter  tube  several  inches  through  soft  powdery  earth, 
iiid  found   tho    temperature  continue  to  rise  till  it  showed 

There  is  a  very  curious  result  obtained  at  all  these  fumaroles. 
Hie  vapour  they  emit  is  chietly  steam,  with  a  small  but  per- 
keptible  proportion  of  gases,  generally  acid.  The  gases  con- 
li^it  partly  of  sulphuretted  hydrogeUj  as  is  evident  by  tho  smelL 
Occasionally  there  is  sulphurous  acid  in  the  vapour.  There  is 
fcko  carbonic  acid,  which,  under  certain  circumstances,  seem  a 
reiy  mbtindant.  In  the  grotto  del  Can©  this  is  the  principal 
gas,  and  it  comes  off  readily  at  a  temperature  many  degrees 
ihove  tho  mean  temperature  of  the  air ;  so  that  the  cavern  in 
^tich  the  poor  dogs  are  stifled  for  the  amusement  of  tourists 
h  itself  a  wai*m-air  bath.  Under  ordinary  circumstances  the 
?apour  is  just  visible;  but  when  a  lighted  or  smouldering 
Hatch,  the  burning  end  of  a  cigar,  or  a  piece  of  burning  tinder 
ifi  brought  near  and  in  contact  with  the  issuing  vapour^  this 
vapour  becomes  visible,  and  fumes  to  an  extent  altogether  in- 
consistent with  the  amount  of  burning  material*  At  the  great 
Teat  of  the  Solfatara,  where  tho  steam  ia  always  visible,  a  few 
twigs  burnt  at  the  entrance  of  the  vent  will  produce  a  volume 
rf  ix>lling  clouds  of  smoke  rising  to  a  considerable  height  and 
coatiBuiiig  for  many  minutes »  As  soon  as  the  effect  has  sub- 
siied,  it  may  be  reproduced  by  the  same  means, 

Fbim^oles  of  the  same  nature  I  found  to  exist  in  great  abun- 
iiiC©  on  the  walls  of  the  craters  formed  during  the  great  erup- 
^m  of  last  year  on  tho  eastern  slopes  of  Etna*  They  then 
<iccasionally  emitted  chlorine  in  sensible  quantity,  and  the  same 
loay  be  remarked  in  the  interior  of  tho  crater  of  Vesuvius,  which 
fras  in  a  state  of  aemi -activity  at  the  time  of  my  visit*  Thoy 
lire  familiar  enough  in  all  active  volcanic  districts,  and  are  the 
toftU  vents  relieving  the  superficial  and  nearly  exhausted 
Jiergy,  just  as  the  great  throats  of  Etna  and  Vesuvius  belch 
tat  steam  and  gases,  with  a  few  scoriie,  from  time  to  time, 
Aen  the  pressure  in  the  larger  and  deeper  cavities  they  are 
Soanected  with  becomes  too  great  in  tho  intervals  between 
important  ernptions, 

[BuI^  these  gentle  and  long-enduring  indications  of  subter- 
■Hfifife  are  not  without  some  result  on  tho  rocks  adjacent. 
i^Vost  recent  cases,  such  as  the  cone  of  eruption  of  the 
year  just  alluded  to,  the  work  is  seen  to  be  \ery  rapid,  and 
lay  easily  be  traced,  though,  of  course,  it  is  partial  and  confined 
» the  part  of  the  cone  tm-ough  which  tho  gases  have  passedj 
Te  there  see  the  nature  and  amount  of  the  chemical  actiouj 
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and  to  tlie  geologist  there  ia  no  lesson  more  iraluable  and 
sQggestiy©  than  this  history  of  metamorphosis,  with  lUnit^k 
tions  ready  at  hand. 

The  first  thing  that  strikes  the  eye  on  monntmg  the  cone 
and  reaching  the  edge  of  a  volcanic  a^ater^  either  at  the  time 
or  recently  active,  ia  the  intensity  of  the  coloiorM  exhibited  in 
long  streak Sj  which  sometimes  concentmte  into  broad  bands. 
These  coloui^  include  DTery  variety  of  yellow,  passing  into  the 
purest  white  on  one  side  and  into  deep  orange  or  brown  on  the 
other ;  occasionally,  but  more  rarely,  the  colonra  include  ve^^ 
milion  and  other  reds.  The  brilHancy  is  such  that  no  pea^H 
could  imitate  it,  and  the  appearance  can  only  be  compared  1^^ 
the  hues  of  the  clouds  during  an  autumn  sunset  in  a  warm 
climate.  On  a  near  approach,  these  Knes  of  colour  are  found 
to  mark  accurately  lines  of  crack  or  fissure  in  the  soft  mass  of 
the  cone,  through  which  fumaroles  are  passing.  One  is  at  first 
inclined  to  behcve  that  as  sulphur  seems  so  natural  a  companion 
to  all  volcanic  phenomena,  we  have  before  us  an  nuexplored 
mine  of  this  mioei'alj  and  one  wonders  that  any  hesitation 
should  be  felt  in  makLug  use  of  it.  But  there  is  perhaps  hardly 
a  specimen  of  native  sulphur,  whether  crystalline  or  efflores* 
cent,  to  be  found.  All  these  bright  colours  are  evanescent, 
and  we  must  be  contented  to  admire  them  where  they  mre. 
They  are  liable  to  be  washed  away  by  the  first  shower,  though 
in  tliat  case  they  re-appear  immediately.  They  would  lofie 
their  beauty  if  exposed  to  ordinary  air  at  ordinary  tempera- 
tures. They  are  almost  entirely  deliquescent  salts  of  ammonia, 
sot] a,  and  iron.  They  are  also  constantly  changing  their  form 
and  nature,  aud  they  seem  to  mark  in  some  measure  the  par- 
ticular chapter  of  the  history  of  the  eruption  which  lies  open 
before  us. 

No  one  who  comes  into  a  volcanic  country  and  looks  at  the 
objects  before  him  with  any  attention  will  fail  to  see  that  he 
has  an  opportunity  here  of  seeing  something  of  Nature's 
chemical  methods,  just  as  in  a  country  where  there  are  glaciers 
or  an  exposed  Hca-coast,  h©  may  study  the  mechanical  methods 
adopted  to  produce  and  modify  rocks.  A  volcanic  cone  begins 
by  being  a  mere  heap  of  scoriaceoua  matter  erupted  and  heaped 
round  some  part  ol"  a  crevice  or  fissure  opening  from  a  ooil- 
fiiderable  depth  in  the  earth,  and  partly  filled  with  melted  rock* 
The  cone  ia  constantly  becoming  higher  and  higher  as  t!it3 
eruption  pixjceeds-  It  is  hollow  and  funnel-shaped  i: 
eomjnunicating  with  the  interior  of  the  earth  as  long  ^i 
eruption  lasts*  Occasionally  melted  rock  rises  in  it  thi^ough 
this  central  funnel-shaped  hole^  and  sometimes  a  llood  of  this 
melted  rock  issues  from  the  top  or  side.  In  this  case  the  re- 
mainder of  the  eruption  takes  place  through  hot  and  fractured 
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pko^ne  walla  oalyj  the  ontaide  of  the  crater  being  then  composed 
of  the  loose  ashes  and  fragments  ejected.  But  it  is  certain 
that  all  ernptionis  are  accompanied  by  the  issue  of  very  large 
quantitieji  of  steam  and  gases  Ktrugglmg  to  escape^  and  these 
continue  to  be  forced  up  through  various  erevicoa  long  after 
the  eruption  of  lava  and  ashes  has  ceased  from  the  larger 
fissures.  It  is  the  existence  of  such  crevices  in  the  mass  of 
cooled  lava  covenng  rock  still  in  a  state  of  intense  jgxution, 
that  enables  the  gases  to  escape  and  form  the  fnmaroles.  The 
actual  crevices  we  see^  those  at  the  surface  of  the  earthy  are 
only  the  accidental  and  shifting  points  whence  the  gases  issue 
most  freely,  and  the  whole  of  the  spongy  mass  that  foinns  the 
cone  and  conceals  the  lava  must  admit  of  the  passage  of  some 
portion  at  least.  Thus  the  whole  mass  of  the  cone,  but  the 
part  where  the  fumaroles  appear  most  especially,  undergoes  the 
action  of  acid  vapours  at  a  very  high  temperaturej  an  action 
which  tells  immediately  and  incessantly  on  the  mass  erupted. 

Let  us  now  consider  for  a  moment  what  is  the  nature  and  con- 
dition of  this  mass.  It  has  certainly  been  formed  originally  by 
the  fusion  of  the  ordinary  rocks  and  minerals  that  are  present 
near  Uio  surface  of  the  earth.  It  is  a  mixture,  in  other  words, 
of  quartz  and  alumina  with  lime,  potash,  soda,  magnesia,  a 
certain  quantity  of  iron,  and  some  other  ingredients.  Sulphur 
and  phosphorus  are  not  absent,  though  not  very  abundant. 
Sea-water  and  air  have  been  at  hand  in  the  fusing.  These 
materiaJs,  melted  together  at  a  high  temperature  under 
peasnrej  have  produced  a  kind  of  glassy  fltiid  paste,  contain- 
mg  crystals  varying  according  to  circumstances,  and  often 
dinerL-nt  in  difterent  volcanic  districts.  If  the  mass  has 
cooled  slowly  or  in  flowing  currents,  it  has  become  lava;  if 
steam  has  passed  through  it  rapidly  at  very  high  temperature, 
jhnTT  or  bubbles  have  been  formed  at  tlie  surface,  and  these 
%kwc  been  ejected  into  the  air  as  fine  powder  or  small  lumps, 
la  tliia  case  volcanic  ash,  scoria,  or  tuff,  has  resulted,  the 
latter  expression  being  perhaps  the  most  convenient,  since 
these  tuiis  rather  represent  scum  than  cither  ash  or  cinder. 
They  are  rory  porous  and  light,  but  cement  pretty  readily 
by  the  passage  of  water  through  them,  and  then  become 
tiilcrably  solid. 

Even  the  most  solid  lava,  however,  has  been  poured  out  in 
sheets  or  layerSj  and  between  two  compact  layers  is  generally 
a  third  full  of  air-holes*  Even  when  this  is  not  the  casOj  there 
ai8  often  cracks  and  fissures,  produced  in  cooling  or  in  subse* 
■■pt  movements  of  upheaval  imd  curtliquakes  ;  and  thus  the 
PBm  rise  somehow  or  other  towards  the  surface.  Wher- 
wer  they  appear,  they  tend  to  produce  change  and  meta- 
morphosis.   It    is    impossible    to    examine  any    variety   of 
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lava  idthout  recognizing  tliis  fact^  and  tho  nmneroua  crystals 
contained  both  in  the  solid  lara  and  in  the  small  holes^  once 
perhaps  filled  with  gas  or  steam,  afford  ample  proof  of  the 
nature  and  extent  of  the  force.  But  it  is  the  soft  spongy  tuff 
that  is  most  rapidly  affected.  Directly  the  first  iriolenco 
of  an  eruption  is  over,  and  after  laya  has  been  poured  out^ 
the  eruptive  forces  arc  onco  more  kept  in,  pressed  down  as 
before  by  the  weight  of  tho  whole  overlying  material,  what- 
ever that  may  be.  Wliile  the  lara  is  cooling^ — ^which  it  must 
do  very  slowly,  some  portion  of  tJiese  gases  continues  to 
escapej  and  immediately  acts  on  the  material  through  which 
it  passes.  It  dissolves  out  the  alkalies  and  the  iron,  causing 
them  to  enter  into  new  combinations*  For  a  time  the  gases 
that  issue  axe  intensely  hot  and  distinctly  acid.  By  degrees 
they  change  and  even  become  alkaline,  ammonia  being 
emitted.  They  generally  (perhaps  always)  contain  free 
hydrogen  and  nitrogen,  aud  at  a  certain  period  sulphuretted 
hydrogen  seems  to  bo  tho  chief  product.  Towards  the  last, 
carbonic  acid  gas  is  given  off  almost  in  a  pure  state.  It 
would  take  too  long  and  involve  details  and  statements  too 
purely  technical  to  explain  minutely  the  course  of  proceeding 
and  the  resulting  salts,  nor  am  I  indeed  sufficiently  well- 
informed  on  chemistry  to  venture  a  complete  explanation. 
It  is  sufficient  to  say  that  various  aluminous  salts,  several 
amraoniacal  salts,  chloride  of  sodium  or  common  salt, 
chloride  of  iron,  and  occasionally  sulphates  of  iron  and 
copper,  sulphuret  of  arsenic,  and  some  rare  salts,  in  which 
sulphur  is  the  chief  ingredient,  are  produced  and  destroyed, 
one  set  succeeding  another  with  great  regularity  and  rapidity. 
Thus  are  produced  those  cunous  and  exquisitely  beautiful 
appearances  on  the  walls  of  a  crater  now  or  very  recently  in 
activity.  In  the  old  craters  the  yellows  are  far  less  common, 
though  some  still  remain.  The  iron,  always  an  important 
element  in  colour,  becomes  then  converted  into  its  peroxide, 
and  assumes  a  red  tint,  which  does  not  afterwards  change* 
Examples  of  this  of  great  beauty,  and  specimens  of  many  of 
the  permanent  salts,  are  to  bo  found,  besides  many  that  are 
deliquescent,  in  the  interesting  craters  of  the  Monti  Rossi,  from 
w^hieh  was  erupted  the  lava-current  that  reached  and  partly 
destroyed  the  town  of  Catanio,  in  Sicily,  iu  the  year  1669, 
Two  hundred  years  havo  not  sufficed  to  destroy  all  the  marks 
of  change  produced  by  the  fumaroles  that  sent  gases^  through 
the  erupted  cone  of  ashes  from  tho  red- hot  lava  that  once 
issued  on  the  side  of  Etna,  a  few  hundred  feet  below.  The 
chemical  action  has  been  chiefly  confined  to  this  part  of  tho 
cone,  aud  it  has  helped  to  harden  it,  for  it  is  much  higher  here 
than  elsewhere,  ^ 
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III  the  kills  behind  the  SolfatarEj  and  in  the  caverns  in  the 
bills  where  the  hot  air  issues,  there  is  also  abundant  proof  of 
chemical  action,  Tho  hills,  once  composed  of  tufti  are  now 
converted  into  a  beautiful  white  earth,  a  large  part  of 
which  ia  an  admirable  kaolin j  or  porcelain  eaitbj  capable  of 
making  the  very  finest  varieties  of  porcelain,  such  as  was  once 
taanufactnred  on  the  hiU  behind  Naples,  and  ia  known  to 
collectors  nnder  the  name  Capo  di  monti.  The  kaolin  is  stiU 
dug,  though  not  in  large  quantities*  Besides  this  there  are 
large  incrustations  of  common  alum  (a  double  siUcate  of 
{dnmioa  and  potash)  ^  and  the  whole  Solfatara  crater  has  been 
inclosed  with  a  view  of  manufacturing  alum^  taking  advan- 
tage of  the  materials  at  hand  and  the  heat  of  the  steam  jet. 
The  caverns  are  entirely  lined  with  exquisitely  beautiful 
crystals,  yellow,  brownf  and  white,  of  which  sulphur  and  tho 
solphates  seem  to  form  the  principal  part.  I  did  nofc  observej 
however,  any  crystals  or  cffiore sconce  of  pure  sulphur.  The 
Mils  on  the  other  side,  near  Pisciarello,  are  cut  into  at  various 
points  artificially^  and  are  laid  bare  by  the  torrents  that 
occasionally  come  down  them<  The  rock  is  wliite  and  soft, 
•nd  might  certainly  be  more  made  use  of  than  it  is.  It  is 
also  coated  with  aluminous  crystals. 

From  the  evidence  afforded  by  the  colour  and  composition 
of  the  rocks,  it  seems  certain  that  the  volcanic  force  under  the 
Gulf  of  Naples,  though  it  has  chiefly  found  vent  for  tho  last 
several  centuries  in  the  immediate  vicinity  of  Vesuvius,  has 
aot  deserted  the  district  between  Naples  and  Ischia,  where  it 
(mce,  perhapa,  had  its  chief  seat,  and  which,  geologically, 
seems  to  be  its  principal  axis*  Naples  is  built  in  the  broad 
Talley  between  an  old  crater  whose  walls  are  pierced  by  the 
celebrated  grotto  of  Posilipoj  and  the  old  crater  of  Monte 
Somma,  Both  are  very  old,  nsing-  the  term  in  reference  to 
hnman  dates  and  history,  though,  geologically,  tho  phenomena 
are  very  modem.  The  crater  to  the  west  is,  probabl}!^,  tho 
oldest,  Jnst  as  Monte  Somma  has  been  broken  by  Yesm^us, 
m  has  this  nnnamed  crater  been  destroyed  by  that  of  the  Lake 
of  Agnano,  and  that  again  by  the  disturbance  that  produced 
tlie  Astroni  and  the  Solfatara,  both  of  which  are  much  more 
perfect.  Still  newer  and  of  known  date,  though  hardly  more 
perfect^  ia  the  crater  of  Monte  Nuovo,  formed  about  three 
ceiittine9  ago*  It  is  small,  and  exhibits  at  present  no  signs 
whatever  of  chemical  action.  But  the  Solfatara,  though  so  much 
older  as  a  crater,  is,  as  I  have  pointed  out,  in  that  Rtute  of  ac- 
tirity  which  shows  the  near  vicinity  of  hot  lava,  and  the  line  of 
activity  certainly  extends  tho  whole  distance  from  Naples  to 
iBchia,  though  J  probably,  not  approaching  the  surface  except 
at  that  point,     It  may  be  useful  to  mention  that  the  levels  of 
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the  bottoms  of  all  these  craters^  except  the  Solfatara^  wore 
originally  very  little  above  the  sea,  though  they  are  now  filled 
up  by  debris.  The  bottom  of  the  Solfatara  is  235  feet  above 
the  sea. 

The  decomposition  of  the  trachytic  tufa  by  the  vapours  and 
gases  that  rise  up  through  fumaroles,  and  its  reduction  to 
kaolin^  is  a  fact  of  great  interest  to  the  mineralogist,  as  bearing 
on  the  cause  of  the  production  of  this  mineral  from  the  felspars 
of  granite.  This  result  is  generally  attributed  to  the  ordinary 
disintegration  of  particular  varieties  of  felspar;  but  the  absence 
of  kaolin  in  the  trachytic  tufa,  except  when  acted  oninthe  vay 
alx^ve  described,  would  seem  to  render  it  likely  that  disintegra^ 
tiou  alone  is  not  enough.  Perhaps  in  Cornwall  and  other 
places  whore  the  china  clays  are  obtained,  it  may  be  found  that 
similar  chomic;il  action  has  taken  plac#- 

Thore  are  uo  tumaroles  in  the  district  east  of  Xaples,  except 
in  tho  irrear  ci-arer  c^f  Vesuvius,  and  close  to  the  lavas  recently 
erupted.  1  not  iced  a  few  in  the  lava  of  l:?o7.  at  whose  vents 
wer\*  deposits  cf  coiu'-iiou  salt :  but  in  the  craters  from  which 
the  late  erui>:icn  took  place,  air  ho  ugh  there  is  much  evi- 
dence of  receut  ohe:iiicaI  action,  there  is  very  little  appear- 
ance of  ho:  ;i:r  and  yrost  u:  alteration.  This  is  the  more  curioos 
in  coniiecrio::  wi:h  the  oo:;  d;:i::i  of  the  Solfarara  and  the  country 
ad;:Kv:i:.  Th-j  <:i*.all  ora:ors  in  :he  slopes  of  Vesuvius,  as  they 
coi;:a::;  row  v.-w  rur.:ar:'es.  als*.^  shoT*- but  lircle  alteration  in 
the  v.'.aiori.il  .  :*  w':ioL  :I::y  are  octr.yosed.  All  the  Vesuvian 
lavas  ar-j  k:;;wu  :o  be  r.oh  in  :h^^  Alkaline  bases,  especially 
S\.v.<a.  d:ia  :J:.y  diiVr  :::  :h.:s  rvsrec:  frrai  :b.e  E:na  lavas. 
Tb'  s  o..\  >  r. ; :  y  r\* vc ::r  : hz^  n; ^  ranv;  rr i  :s:s  bein^  a: s: -"^ st  pre- 
cise* y  rl;;^  ^auio  :::  :l:o  ora:or^  'vb;T»f  oci'i  varojirs  at  a  high 
teiuyor-.i:'.:re  ar*:*  ^ v.,' .-ed :   bn:  ::  zij,v  ia"e  socie:hing  to  do 

lu  svrob.;'.i'.v^  tbi'sv.'  rvmorks.  I  w:cM  rs::i:n-i  the  reader, 
rb.Ai  A*:I:-,UC"  v.:.u>.  <:*'"  r^:r^.i:"s  :;  :«f  "^^orke^i  c::t  in  the 
ob-.*:v.oal  -.u'.  j^::^*^"' *"  -'-'  v:V:evo  y  j:t"  r'^iT-;*.  ::  is  evident 
: b .1 :  : bo  "v* su . : s  t^ -v a-.l  ••  ; b :a * ~ ^ o.  jt >:  s.: iio : r ~ : ly  r remising  to 
•■.:>::'*■.•  iv. .;  o:  ..viir.t^:  :\;7:b.:r  ii*,:  .■«.  Scr  :z  v-iines.  I:  is  only 
'V.  :b >  ^r-  :^a:  -^-^  ,'ur.  bor.'o  ::  :v  l.r^.Lzi'i  :b«e  c»:arse  of 
Nji:^^;  v.  :b.sv.*  b  jp  c^^-*'-i->*  .  vtr*-.:: .  -j-S.  ar-.i.  rerbars.  iI:hon?h 
: b .-  y .  • .- "i . :  v :  v  a  ,^ r'  x ::.  joc  ;:;• ".  :  r'l v  e : •;  v.  ir\  t  t  "  •  Tc  '7  n  :  re  sn7lking 
:^  :bo  -ij^-MTio:-  :b:v  irv  -j'.e  v  :b:^vb.[o  :^-:re  bisrractive 
: b an  : b ■;  .••..■;:■:  : •;•/.  :'-ir\- ■;-al  j b .l: ■  ^- ^  v f  ■  ii."i«:*i d  b t  thcSe  sub- 
set; ic  c:  i:: .:  u:  ;:o  b  >:::.i.  «.  7  'i: •:  ■-  :  llo u  :  s. 
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THE    GRAPHOTTPE. 
BY  THE  EUITOE, 


WE  hare  heard  of  the  Talbotype  and  of  the  ubiquitoas 
Wothljtjpej  and  of  the  terribly  unpronounceable  Ca- 
cntchoneotjrpe  ;  but  what  in  the  name  of  rational  orthography 
11  the  Graphotype  ?  Such  we  imagine  will  be  the  oxclamation 
of  not  a  few  of  our  readers*  Scientific  terms  are  in  nine  cases 
out  of  ten  badly  constructed^  and  the  title  of  oar  article  is  by 
BO  means  an  exception.  The  literal  signification  of  the  word^ 
which  is  to  the  effect  that  something  writes  and  printSj  conveys 
no  approach  to  the  real  nature  of  the  new  discovery  it  deflig* 
uates-  We  shall  therefore  state  generally  that  the  graphotype 
is  a  process  by  which  the  artist  is  made  his  own  engraver ;  for 
it  is  no  exaggeration  t^  say  that  the  pencil  ia  converted  into  the 
graving-tool,  inthe  method  which  has  recently  boon  discovered 
by  Mr,  Hitchcock,  and  described  so  well  by  Mr.  H,  Fitsseook, 
Who  has  compared  an  original  sketch  with  an  engravings  and 
failed  to  see  the  difference  between  the  two  ?  In  many  in- 
itaucesj  no  doubt^  the  engraver  seizes  upon  the  spirit  of  the 
artistj  and  gives  to  the  block  all  those  finer  touches  which  convey 
force  and  power  to  the  drawing.  But  it  not  nnfrequenfly 
happens  that  the  engraver  is  but  a  copyist ^  and  an  unfaithful 
one.  The  more  strongly  marked  characters  of  the  sketch  are 
carefully  delineated  upon  the  block  ;  but  the  more  subtle  grades 
of  light  and  shade  are  passed  by  unnoticed.  It  may  be  urged 
that  when  the  artist  draws  upon  the  block,  this  diflBculty  is 
rumored.  But  even  in  such  cases  we  very  often  fi^ud  that — 
Duless  the  engraver  is  himself  no  mean  artisfc — an  undue  pro- 
minence is  given  to  certain  liueSj  which  materially  alters  the 
original  design.  No  two  heads  can  work  out  the  same  con- 
ceptions with  the  same  results ;  and  hence  the  objections  to 
the  existing  methods  of  multiplying  the  results  of  our  artists' 
labotirfl.  The  artistes  brain  elaborates  and  develops  an  idea 
in  one  particular  fashion,  and  it  is  extremely  improbable  that 
the  engraver^  if  he  even  catches  the  idea,  will  hit  upon  the 
same  means  of  carrying  it  out.  In  the  case  of  scientific 
drawings  this  is  forcibly  iDustrated*  It  would  at  first  sight 
appear  strange  that  an  engraver  could  not  accurately  follow 
tne  copy  which  is  set  before  him ;  but  it  is  perfectly  true  that 
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he  cannot.    Tlie  eye  is  so  zzmcii  tlie  pppil  of  tlie  mind.    We 

lukre  ocrselTea  known  instances  in  wUch  first-class-wood  en- 

EaTers,  ignorant  of  the  appearances  of  anaUHnical  specimens^ 
Te  sO  &r  deviated  from  the  drawings  set  before  them  as 
absolntelj  to  conrey  an  idea  of  simcture  totaUr  opposite 
to  that  which  the  artist  intended  to  delineate.  Indeed  we 
apprehend  that  this  is  one  of  the  reasons  why  there  is  so 
mnch  discrepancy  of  opinion  as  to  the  arrangement  of  the 
minute  particles  which  compose  the  dssoes  of  animals  and 
plants.  The  anatomist  is  seldom  satisfied  with  the  work  of 
the  engraver. 

The  difiicolties  which  we  have  hinted  at,  and  which  arise 
from  the  circnmstance  that  it  is  impossible  for  two  indi- 
viduals to  work  ont  one  idea  in  exactly  the  same  way,  are 
obviated  by  the  discovery  of  Mr.  Hitchcock.  The  artist,  be  he 
never  so  clamsy  in  the  nse  of  the  graving  tool,  may  henceforth 
be  his  own  engraver,  for  the  simple  reason  that  in  nsing  the 
pencil,  he  is  absolately  preparing  a  block.  The  circomstance 
which  led  to  the  discovery  of  the  graphotype,  gives  a  good 
idea  of  the  nature  of  the  new  method,  and  affords  a  proof  of  the 
truth  of  the  old  adage,  that  necessity  is  the  mother  of  invention. 
In  the  summer  of  1860,  Mr.  De  AVitt  Clinton  Hitchcock,  one 
of  the  foremost  draftsmen  and  engravers  of  New  York,  was 
engaged  in  making  a  drawing  upon  boxwood.  In  the  course 
of  his  operations  he  found  it  necessary  to  erase  a  portion  of  his 
sketch  and  re-whiten  the  block.  Now  the  white  surface  of 
blocks  for  wood-engraving  is  composed  of  a  material  similar  to 
that  of  the  enamel  which  we  find  on  visiting-cards,  and  one  of 
these  latter  was  employed  by  Mr.  Hitchcock  iu  renewing  the 
surface.  ITie  card  he  employed  happened  to  be  one  printed 
from  a  copper-plate,  and  in  rubbing  off  the  enamel  with 
the  aid  of  a  brush  and  water,  he  found  to  his  astonishment 
that  the  printed  letters  remained  in  relief,  and  were  not  re- 
moved by  the  action  of  the  brush.  In  point  of  fact  he  had 
accidentally  produced  a  sort  of  block  upon  which  stood  out  the 
letters  of  the  original  copper  plate.  The  ink  by  combining 
with  the  enamel  had  been  enabled  to  resist  the  action  of  both 
water  and  brush,  and  thus  the  elements  of  the  new  discovery 
were  laid  before  the  artistes  mind.  Surely,  he  said,  ''  if  I  pre- 
pare a  surface  of  prepared  chalk,  draw  upon  it  with  ink,  and 
then  brush  the  surface,  my  drawing  will '  come  out '  in  relief. 
All  that  I  shall  then  have  to  do  will  be  to  harden  the  chalk, 
and  I  shall  have  a  block  for  printing.^'  He  tried  the  experi- 
ment and  he  succeeded.  He  took  a  slab  of  chalk,  and  having 
reduced  its  surface  to  as  smooth  a  condition  as  possible,  he 
drew  upon  it  with  an  ink  composed  of  silicate  of  potash 
(water-glass)  and  indigo,  and  when   the  sketch  was  dry,  he 
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lartisbed  the  surfaee  witli  a  dry  tootk-ljnisli.  ''The  lines 
of  the  drawing,"  saya  Mr*  Fitzcookj*  ^^  being  literally  com- 
posed of  stone,  withstood  the  assault  of  the  tooth*brusb; 
but  the  intervening  particleB  of  exposed  chalk  succumbed  and 
Tanished  in  a  cloud  of  snowy  dust,  leaving  the  impregnable 
hues  standing  in  relief,  inviting  a  proof  of  their  strength  by 
printing  on  paper.  This  could  not  bo  done  until  the  whole 
mass  of  chalk  was  changed  into  stone  by  saturating  it  with  the 
liquid  glasSj  but  in  half  an  hour  the  chalk  block  was  inked  and 
printed  from  in  the  ordinaiy  way  by  burnishing," 

A  number  of  experiments  led  to  the  following  general  method 
m  the  most  perfect.  Instead  of  a  simple  slab  of  chalk,  a. 
chalk  surface  upon  a  metallic  plate  is  adopted.  French  chalk 
IS  reduced  to  the  finest  possiblo  powder  by  grinding,  and  then, 
in  order  to  separate  the  coarser  particles  from  the  finer  ones,  it 
is  thrown  into  water,  and  the  sediment  which  first  subsides  is 
removed  and  again  ground.  These  operations  are  repeated 
B€7eral  times,  until  a  high  degree  of  pulverization  has  been 
attained.  The  powder  is  next  repeatedly  sifted  through  a 
lire  cloth,  which  containB  10,000  holes  to  the  square  inch,  and 
is  now  ready  to  be  laid  upon  the  smooth  metallic  (zinc)  plate. 
When  this  has  been  done,  the  layer  is  covered  with  a  perfectly 
smooth  steel  plate,  and  is  submitted  to  intense  hydraulic 
pessure*  The  chalk  surface  has  then  only  to  be  sized  before 
oeing  ready  for  the  artist.  In  drawing  upon  the  graphotypo 
block,  the  outlino  is  first  traced  with  red  chalk  as  in  the 
^yfirdinary  way.  The  artist  then  employs  eable-hair  pencils  and 
wa  ink  which  is  composed  of  lamp-black  and  glue,  which 
dries  so  rapidly  that  as  soon  as  one  set  of  lines  are  drawn  they 
maybe  crossed  by  another  series  without  any  danger  of  blotting. 
As  soon  as  the  drawing  has  been  completed,  the  surface  is 
rubbed  gently  with  brushes  made  of  silk  velvet  or  fitch-hair, 
till  the  portions  of  chalk  intervening  between  the  inked  lines 
am  disintegrated  and  removed  to  the  depth  of  the  eighth  of  an 
inch*  The  drawing  is  now  in  rehef  upon  the  prepared  surface, 
and  the  next  operation  consists  in  hardening  it.  This  is  dona 
by  soaking  the  block  in  a  solution  of  an  alkaline  silicate  (water* 
giafia) :  the  silica  combines  with  the  lime,  and  thus  converts  the 
itirface  into  one  which  is  virtually  stone, 

At  this  point  the  purely  graphotype  operations  are  at  an 
end;  but  the  reader  must  not  suppose  that  the  block  which 
hag  thus  been  prepared  and  petrified  is  used  to  print  with.  It 
iQifht  ba  fio  employed,  but  since  it  would  not  stand  the  me- 
cWnical  "  wear  and  tear  ^^  of  the  printing  processes,  it  is  not 
placed  in  the  machine*     A  mould  is  taken  of  it,  and  from  this 
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a  iype-metal  cast  is  made — a  stereotype  in  fact^  wluch  may  be 
employed  in  prodncing  impressions  in  tlie  nsoal  manner. 

The  extreme  delicacy  and  precision  of  the  new  process  are 
among  its  highest  merits,  llie  faintest  lines  are  brought  oat 
with  wonderftil  distinctness.  ''  The  impression  of  the  thnmb, 
wetted  with  the  graphotype  ink^  can  be  made  to  give  beautiful 
impressions  in  tiie  ordinary  printing  press^  whilst  the  finest 
hair-line  that  the  artist  can  make  will  stand  eqmlly  well  with 
the  bolder  work.^'  Accuracy  and  rapidity  of  production  are 
the  two  great  qualities  of  die  graphotype,  and  by  them  it 
appeals  in  the  strongest  manner  to  the  artist  and  the  savant. 
^e  sketch  which  is  made  in  the  morning  may  be  multiplied 
by  thousands  before  evening,  for  the  type-metal  cast  may  be 
obtained  within  three  hours  after  the  completion  of  the  drawing. 
For  the  illustration  of  the  weekly  newspapers,  the  graphotype 
will  be  especially  valuable,  since  it  combines  speed  with  cer- 
tainty. Take  a  supposititious  case  : — ^An  illustrated  paper  goes 
to  *'  press "  on  Thursday,  and  the  telegrams  on  Wednesday 
night  announce  a  terrific  explosion,  let  us  say  at  '^  Nine  Elms.'' 
Under  the  present  system  of  engraving,  no  representation  of 
*'  the  scene  of  the  disaster  "  could  be  produced  till  the  follow- 
ing week.  By  means  of  the  graphotype,  the  sensation-loving 
public  may  be  gratified  on  the  succeeding  Saturday.  A  special 
artist,  provided  with  graphotypic  plates,  is  sent  down  to  the 
spot,  he  makes  a  sketch  in  a  couple  of  hours,  in  three  more  it 
is  converted  into  a  block  for  printing,  and  by  the  time  the 
paper  goes  to  press,  everything  is  ready  for  the  production  of 
thousands  of  copies  of  the  original  drawing. 

There  is  no  a  priori  argument  so  powerful  as  a  demonstra- 
tion, and  we  therefore  beg  to  refer  our  readers  to  the  plate 
illustrating  the  article  on  Baised  Beaches,  which  has  been 
executed  by  the  graphotype,  and  which  we  think  speaks 
volumes  for  the  accuracy  and   artistic   elegance  of  the  new 

S recess.  The  sketches  have  been  made  by  Mr.  Archibald 
eikie,  F.R.S.,  and  Mr.  Hull,  the  author  of  the  paper,  and 
have  been  drawn  upon  the  prepared  chalk  by  Mr.  S.  J.  Mackie, 
a  gentleman  whose  excellence  as  an  artist  is  only  surpassed  by 
his  eminence  as  a  geologist.*  As  we  have  said  already,  we 
think  the  graphotype  is  a  most  valuable  invention,  and  one 
which  seems  not  unlikely  to  supersede  wood-engraving  to  a 
considerable  extent ;  it  is  cheap,  accurate,  and  rapidly  worked, 
and  while  easier  of  production  than  the  ordinary  block,  it 
possesses  all  its  advantages. 

*  Mr.  Mackie  laboured  under  the  difficulty  of  being  obliged  to  employ 
a  pencil  of  sable-hair,  but  the  result  he  has  produced  only  shows  the  ease 
with  which  even  those  artists  unused  to  the  process  may  prepare  their  own. 
*' blocks," 
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THE   COMPAKATI\^   AKATOMY   OF  VERTEBRATE 
ANIMALS.* 


PHOFESSOR  OWEN'S  gte&t  and  long-expected  treatise  haa  »t  laAt 
appcan?d.  The  present  work  will  complete  the  outlm©  of  the  organka^ 
tion  of  this  aainia]  kingdom  which  was  begun  neiirlj  a  qoarter  of  a  c^utiiiy 
tgl&  ;  but  we  hardly  think  it  will  stLtkfy  those  who  are  caroe^Uj  engaged  iti 
anatouiii^  investigations.  In  fact,  if  truth  niii^t  be  told,  the  velume  which 
MestiJ^  Lanj;[inans  have  Jnst  ia^ncdi  Is  worthy  to  miik  with  that  published  in 
1S43,  but  is*  scarcely  what  we  shotild  have  expected  from  one  of  tlie  greatest 
oottiparative  anatomist*  of  the  age  writing  in  the  ymr  X.^C5.  Still  it  is  a 
fili  ODe,  well  written,  well  iliimtmted — althon^^h  most  of  the  woodcuts  are 
eld  ousB, — and  full  of  valimble  informal  ion.  Wlmt  we  find  fwrult  with  most, 
b  the  lendency  which  the  author  ahoWB  t<>  underrate  the  obaervationa  of 
Aoatomistt  who  oppose  his  own  jjeculiar  viewH,  and  to  atrain  every  point  to 
mpport  s[jeculation!J  which  are  little  belter  than  creations  of  a  mind  (wldicted 
to  til©  formation  of  fake  analogiea.  Professor  Owen's  archetype  theory  is  ft 
mrf  beautiful  one,  and  it  is  so  ingeniously  worked  out,  and  appeals  bo  vividij 
to  tiie  imn^^ination,  that  it  haA  great  power  of  fascination  for  the  enthuaiaatic 
{Philosopher.  But  a  c&ndid  and  careful  ex&uunation  of  the  evidence  upon 
which  it  h  based,  must  convince  every  unprejudiced  observer  thut  it  is  an 
orer-generalifflition— a  too^xtended  analogy.  If  the  idea  were  simply  to  bo 
ligpirded  as  a  phantasy,  we  ahould  not  object  to  it ;  but  when  Professor 
Owen  says  that  hia  archetype  m  the  great  acheme  upon  which  all  vertebmts 
^mimaJs  have  been  constructed,  be  afiirm^  as  a  truth  thiil  wMcb  is  only  a 
i|>ecuh4tion  ;  and  he  conveys  an  idea  of  the  Almighty  power  which  is  abso- 
lutely degrading  to  the  Creator,  and  which  faiJa  to  satisfy  the  r«s«aon  of  the 
creature.  Savants  of  the  Bridge  water  school,  though  their  intentions  are  of 
ihe  best  order^  have  tripped  in  their  tranacendentaliam  in  measuring  the 
png^M^ia  of  the  Creator  from  the  muTow  stand-point  of  their  own  niinda. 
Bow«pver  they  wmj  expr«*S3  the  trHin  of  reasoning  which  leads  them  to  the 
cottBtmction  of  an  archetype,  it  reaUy  comes  pretty  nearly  to  this  :  **  If  we, 
to  men,  had  to  undertake  the  constructiun  of  a  series  of  organisms,  of  different 
defft*3  <if  complexity,  we  should  lay  doimi  a  geneml  pLm — simple  at  first, 
**fld  we  ihould  gradually  improve  upon  it,  till  we  reiJGhed  the  highest  point 
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of  excellence  of  stractiire.  So,  likewise,  it  is  evident  that  inasmuch  as  the 
seyeral  groups  of  vertebrates  may  be  ranged  into  a  series  ran^g  from  simple 
to  complex,  and  possess  certain  common  elements  of  stroctore,  the  Creator 
at  first  projected  a  scheme  of  organization,  and  gradually  improved  upon  it" 
This  is  assuredly  travelling  beyond  the  limits  of  legitimate  8i)eculation.  The 
existence  of  a  series  of  common  characters  in  all  classes  of  vertebrates,  by  no 
means  involves  the  fact  that  the  Creator  designed  them  upon  any  particular 
model  Man,  owing  to  his  finite  comprehension,  is  compelled  in  his  pro- 
cesses of  construction  to  employ  some  scheme,  in  order,  as  it  were,  to  keep 
him  in  the  proper  track.  Were  it  not  for  this,  he  would  be  unsuccessfaL 
But  no  truly  reflective  mind  can  bo  satisfied  with  a  doctrine  which  teaches 
that  an  onmiscient  CVeator  either  required  or  adopted  a  guiding  plan.  Not- 
withstanding Professor  Owen's  ingenious  attack  on  the  value  of  the  study  of 
development,  by  asserting  that  embryology  shows  nothing  of  homology,  he 
cannot  defend  his  theory  against  the  diarges  urged  against  it  in  Mr.  Huxley's 
Cromian  lectiu^. 

Development  is,  in  all  cases  of  philosophic  inquiry,  the  true  key  to  know- 
ledge. If  we  sought  to  discover  the  nature  of  a  language,  and  its  relation  to 
some  other  tongue,  should  we  not  endeavour  to  trace  the  history  of  its  growth? 
Did  we  content  ourselves  with  mere  existing  resemblances,  we  might  be  led 
— and  those  who  do  so  are  led — into  the  most  extravagant  conclusions.  So, 
in  the  case  of  homology,  or  relationship  of  parts  in  anatomy,  we  must  not  take 
the  structure  as  it  is,  but  we  must  go  back  in  its  history,  and  observe  and 
study  the  processes  by  which  it  came  from  what  it  was.  Then  by  comparing 
the  results  of  this  mode  of  inquiry  with  those  obtained  from  a  similar  way 
of  investigation  in  the  case  of  other  structures,  we  may  hope  to  arrive  at 
valuable  knowledge.  Professor  Owen  cannot  be  said  to  appreciate  the  fuU 
importance  of  the  developmental  method.  Indeed,  the  mere  circumstance 
that  he  calls  homology  name-sakeism,  sufficiently  shows  his  views  upon  the 
subject.  "  Homological  anatomy,"  he  says,  "  seeks  in  the  characters  of  an 
organ  and  part,  those  chiefly  of  relative  position  and  coimection,  that  guide 
to  a  conclusion  manifested  by  applying  the  sam^  nanie  to  such  part  or  organ, 
so  fjEir  as  the  determination  of  the  name-sakeism  or  homology  has  been  carried 
out  in  the  animal  kingdom." 

Not  the  least  important  feature  in  the  work  before  us  is,  that  it  contains 
a  partial  concurrence,  on  the  part  of  the  author,  in  the  Uieory  cf  natural 
selection.  Professor  Owen  does  not  believe  that  this  guess-eiideavoury  as  he 
terms  it,  explains  the  relation  between  Troglodytes  and  Homo  ;  but  he  goes 
so  far  as  to  admit  the  action  of  external  influences  in  destroying  some  species 
and  preserving  others.  His  remarks  on  this  point  deserve  notice  : — "  The 
actual  presence  of  small  species  of  animals  in  countries  where  larger  species 
of  the  same  natural  families  formerly  existed,  is  not  the  consequence  of  any 
gradual  diminution  in  the  size  of  such  species,  but  is  the  result  of  circum- 
stances which  may  be  illustrated  by  the  fable  of  the  *  Oak  and  the  Reed'— 
the  smaller  and  feebler  animals  have  bent  and  accommodated  themselves  to 
changes  which  have  destroyed  the  larger  species.  They  have  fared  better 
in  the  *  battle  of  life.' "  Of  the  plan  of  the  present  volume  there  is  not  much 
to  be  said.  It  treats  exclusively  of  the  Hcematocrya,  or  cold-blooded  animals. 
The  author  first  gives  a  general  account  of  the  characters  of  vertebrates,  and 
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I  the  eleven  foDowing  chapters  bo  deacrlbea  the  several  varieties  of  tho 
muBcul^r,  nervous,  digcstivei  absorbent,  circulatory,  respiratoiy, 
exdctorf,  tegtmientiLrj',  and  reproductive  sjBtemB  of  Fkhea  and  Eepiilea. 
He  does  not  simply  divide  the  HiEinatociya  into  Fislie?^  Bfttrachiiij  and 
HeptUes  ^  but  forms  the  following  sub-clusses : — I>ennoptcri,  Teleoatomi, 
Plaj^oatomi,  Dipnoa,  and  Monopnoa,  which  he  thus  defines.  Tho  niemben 
of  the  jfr*f  havo  the  body  vemiiform  and  Hinble^^,  the  endo-skeleton  carti- 
kgiiiODS  and  devoid  of  riba,  the  skin  Bcaleless^  no  sjnipathetic  nerv'o,  eyes 
waatiiig,  branclml  f miction  independent  of  mouth,  no  amnion.  The  type 
€f  this  sub-ckas  b  the  Amnaocactes,  The  second  m  known  by  a  fiBh-lifce 
body,  with  fiua  Bupporfced  by  niys  ;  in  moat  the  endo-skeleton  15  more  or  less 
onified,  the  skin  u  covered  with  8<taleH,  the  brain  has  a  prominent  mesen- 
et^halon^  Uiere  is  a  sympathetic  nervOf  the  mouth  adtnits  the  respiriLtory 
csurentsij  the  branch  iid  openings  are  two — one  on  each  side, — there  is  no 
imnlos  or  external  alhmtoLs.  This  group  include^}  the  ordinary  £she8  and 
the  ganoids  (Sturgeon,  Lepidost^us,  Pterichthys)  properly  so  oaUed.  Sub- 
daM  thret  Is  formed  to  embiace  the  Sharks  Rud  Hays.  The  species  included 
in  it  have  a  cartilaginous  skeleton,  a  mouth  which  in  most  is  a  wide,  trans- 
Ttffse  slit,  opening  below  the  head,  an  intestine  with  a  spiral  valve,  a  pancrct* 
iuid  spleen,  a  bnlbous  arteriosuj^i  with  numerous  valveSf  gills  dxed,  and  with 
^veral  branchiul  openings  ;  the  embryo  is  without  ollantois  or  amnios,  and 
has  decidaoui  external  gUk,  The  fourth  sub-class,  Bipnoa,  corresponds  to 
the  ordinary  Amphibia }  and  the  fifth,  Monopnoa,  is  the  equivalent  of 
EeptiHa, 

The  best  part  of  this  voluminous  work  is  that  upon  the  dermal  itmctures, 
which  is  enriched  with  illustriitiuns  from  the  author^s  splendid  **  Odonto- 
gmphy/*  In  the  remaining  chapters,  thero  is  little  that  will  not  be  found 
in  ikB  worka  of  Bojaniia  Stanniua  and  other  writera.  Had  Prof^^aor  Owen 
consulted  more  fully  even  Jiis  own  original  memoirs,  he  would  not  have 
ppodiicfid  a  treatise  which  h  diffuse  without  being  coniprdiensive,  is  as  full  of 
(kacies  as  of  facts,  and  is  as  out  of  accordance  with  recent  progress  as  it  is 
unwortfay  of  his  own  great  name. 


POPULAR  2:00L0GY* 


MUCH  as  dij*8flrdust  naturaliata  may  decry  popular  treatisesj  it  is  certain 
that  works  which  are  sufficiently  devoid  of  technicalitiea  to  be  under- 
stood by  general  readeis  are  in  great  favour  with  the  pubHe.     Not  a  week 
i  bj  but  what  produces  some  popukr  scientific  treatise,  and  in  tfly  pet 


*  **  Sea-side  Stndie?^  in  Katuml  Histoid,"  By  Eueabkth  C,  Agassie  and 
iLEz.  AGASaia     Boston  I  Ticknor  k  Fields.     London  :  Triibner.     1865. 

"The  Structure  of  Animal  Life."  By  Louis  Agassiz.  New  York: 
Sdireibner  &  Co.     1S6G. 

*"  Oin  Eeptiles.'*    Bv  M,  C,  Cookel     London  :  Haniwicke.     IB65. 

'♦BritiNh  Beetles,*"    By  E.  C.  Rye.     London  :  Lovell  Reeve-.     1866. 

**A  Plain  and  Easy  Account  of  the  Land  und  Fresh- wiiter  Molluska 
<>f  Gmit  Britain."    By  Ealph  Tate,  F.G.^,    London  :  Hardwicke,     1866. 
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cent,  of  ike  cs&m  the  works  m  published  are  upon  gpnenil  N&tiiral  Hiatoir. 
These  itthtementB  do  not  apply  to  Qxeai  Britain  alone*  All  over  the  ^orid 
there  is  the  same  desire  on  the  part  of  those  who  do  not  call  themselirGt 
£&cienUfic  to  be  familial'  with  the  aublime  teaching  of  philosophy  and  the  won- 
derful phenomena  of  Nutnre*  In  Frstnce,  Germany,  and  America  the  rage  for 
popular  books  is  aa  grent,  if  no^  gt^eater,  ihaii  it  ia  In  this  conntiy.  Is  it  to 
be  believed,  then,  that  the  re«nlt  of  tbA  desire  and  supply  is  injurioue  to  the 
tnie  interests  of  science  f  Are  we  to  suppose  that,  beoauae  the  mnmrn 
cannot  foUow  the  pbilasophor  into  the  diacuBsion  of  propositions  whkb 
involve  a  consideration  of  abstmct  queatioDS,  therefore  they  cannot  be 
improved  bj  being  ttiti^hb  the  interesting  facta  and  the  igrand  genenl 
principles  of  science  ?  We  think  not  The  Ar^iments  of  tho^  who  oppoie 
popular  teaching  beg  the  entire  question,  and  their  tAudeacy  and  motivea  BUt 
mischievous  and  selfish.  It  is  too  geneml  an  impression  that,  because  ^'a 
little  kanuug  is'*  tomdm4$  ^*m  dangeroufl  thing/'  it  m  better  to  have  no 
koowledgQ  at  all  than  a  BOpex&afll  aequaintimce  with  truth.  Can  it  be 
thought,  upon  oandid  reflection,  that  such  a  tljeory  as  this  is  correct  ?  We 
do  not  hold  with  &uch  a  creed.  The  temrn  little  and  much  are^  after  aU,  boi 
i-elativei  and  though  the  Btiident  of  a  popular  tr^tise  may  learn  but  a  Uttlat 
hifl  knowledge  k  rh  ^rreat  in  connwrii^on  with  iguoniuce  us  that  of  the  mmmi 
is  in  (^mparison  witli  the  knowable,  Unqueationably,  the  littJc  knowled^ 
hjia  led  the  tyro  over  and  again  into  blunders  and  absurdities,  and  thes9 
have  be^n  detected  by  the  philo^jphen  But,  we  would  aak,  does  not  tbA 
philosopher  himself  trip  now  and  then,  and  is  not  his  supposed  freedom 
from  error  due  to  the  fact  thai  he  has  no  one  to  point  out  his  faults  t  How> 
ttver  we  may  oSend  those  who  are  devoted  to  pitre  science,  we  cannot  help 
.njserting  our  belief  that  a  little  knowlcilge  is  better  than  none  at  alL 

If  the  publication  of  popular  scientiiie  works  subserves  no  loiter  purpoMii 
it  excites  a  ta^te  for  scientific  pursuits,  and  ieadii  many  to  the  rank  of  the 
l)liiloflopher  who,  were  it  not  for  this,  would  remain  in  the  aloiii^  of 
i^rnoranoe  and  contentment  which  the  adoption  of  the  pernicious  proTorli  we 
have  cited  is  calculated  to  produce.  Again  we  say  it :  a  Uttle  leamiag  is 
jiot  a  dangerous  thing.  People  who  have  confuted  their  attention  to  populil- 
keatises  on  science  may  often  be  heard  expressing  theories,  and  committing 
themselves  to  statements,  which  are  unsound  ;  but,  with  all  the  chaff  of  m»- 
conception  which  we  detect  in  these  utterances,  thetre  ifi  tlie  good  grain  of 
truth  ;  and  who  wiU  contend  against  ita  beneficial  influence  I  How  naany  of 
us,  let  us  aak,  are  prepared  to  swear  by  the  scientific  doctrines  to  which  we 
appear  to  yield  so  firm  im  allegiance  ?  If  we  were  to  submit  our  pet  theories 
to  a  rigorous  analysis,  how  many  of  them  would  stand  ?  We  venture  to  say 
a  very  small  proportion.  Shall  we,  therefore,  condemn  popular  sdentific 
teaching  because  it  is  further  from  tbo  truth  tbau  thivt  which  is  more 
distinctly  technical  ?  Shail  we  exalt  our  own  labours  to  the  acme  of 
perfection  ?  Shall  we^  assuming  an  intellectual  status  which  we  have  not 
justified,  look  down  upon  our  himiblc  fellows  and  say,  **Be  profound  in 
knowledge,  or  pcrijsh  in  i^orance ''  1  If  so,  we  shall  be  unable  to  defend 
ouMelvea  from  the  charge  of  interested  intolerance  ;  for,  through  a  pretence 
fia  paltry  as  it  i^  pitiful,  we  ahaU  eitclude  the  miueaa  kom  the  proaeeution 
of  Nature's  graDde^at  problcma* 


■  SITIEW8*  Zli> 

Impiesaed  witk  the  opmionE  to  whiub  we  haTe  gi^n  expression,  it  is  witJi 
mudi  plaftsure  th&t  we  introduce  to  our  i^ftdert  a  sertei}  of  int«reatiiig 
poptiiar  works  on  Natural  Hbtorj  which  have  appeared  during  tho  part 
quarter.  The  Hint  on  our  list  is  writbOQ  bj  a  ladj,  Mrs.  L.  Agaasis,  imd  is 
jlkiitetod  by  Mr.  Alexnuder  Ajujia^is.  It  is  deroted  to  descnptiond  of 
tlM^  marine  animAls  of  Musaaehujsetta  Bay,  U.B.,  and  contains  nearly  two 
hmidzedl  pretty  woodcuts,  which,  as  they  present  a  black  back^jrotind,  ?ery 
fnCllly  di^ict  the  transparent  creaturea  whose  history  is  given  in  the  text, 
aoyii^Tcs  Litults  her  description  to  the  animuls  included  in  the  old  anb- 
lom  Eadiata ;  but  she  detoribea  a  gi^eater  number  of  these  tbiin  will  h% 
jn  anjr  other  g^^tal  e«say.  Her  style  is  clear,  and  her  statements  are, 
taes,  accurate.  As  much  a»  possible  she  avoids  touching  upon 
abrtrsrt  questions  ;  mid  this  is,  perhaps,  best  in  such  a  work  qa  she  has 
written.  Of  courec,  we  should  have  wished  to  see  the  Hjdroaoa  more 
<0£reoUy  defijied,  and  the  Echinoderms'  affinities  with  the  Annul osa  alluded 
Id  ;  bat«  since  2A>oto^ihts,  who  ought  to  know  more  of  the^e  matters  than  Mrs. 
persist  in  adopting  Cuvier^^  classify catioD^  we  cannot  attach  special 
to  the  present  writer,  There  is  a  great  deal  of  infonnation  in  her 
Tolnme  which  can  only  be  found  elsewhere  in  such  treatb^ed  as  Forbes^a 
**  Naked-eye^l  Hedusaj  ^  and  Huxley'a  **  Oceanic  Hydrozoa  ;  ^'  and  we  think, 
therefore,  that  Mra.  A^zassiz  ha^  produced  a  book  which  meets  a  want 

The  **  Structure  of  Animal  Life,''  though  coming  from  one  of  the  most  emment 
KMlloilJ^mts  in  the  world,  is  really  inferior  to  the  work  we  have  just  noticed*  It 
is  a  report^  of  six  lectures,  delivered  at  Brooklyn  Academy  of  Muaic  in  1862. 
However,  a^  it  relates  more  to  die  principles  of  Natural  History  than  to 
ficUy  It  m^  perbiips,  unfair  to  compare  it  with  Mi^.  A^m\£i  volume.  It  is 
inMisliecl  by  the  Directors  of  the  institution  referred  to,  who  dwell  in  some- 
what grandiloquent  terius  upon  the  old  subject  of  desigtt.  If  Professor 
AgBMiiff  had  given  us  anything  new,  or  had  supplied  us  with  a  sketch  which 
WM  not  to  be  foosd  in  every  treatise  upon  Zoology,  or  had  even  put  old 
matter  in  a  new  form,  we  should  have  had  Jiigher  praise  to  award  him  than 
we  <^n  conscientiously  bestow.  Of  the  zoological  merits  of  his  book  we 
h^tt  Uttle  to  say  ;  on  most  points  he  adopts  the  current  theories  and 
opinions.  The  featuie  to  which  we  would  call  attention,  and  which,  in  our 
Opiiiion*  deserves  the  greatest  censure,  ia  one  which  is,  un bippUy,  too 
ttmrmoa  in  Natural  History  treatises.  We  allude  to  the  habit  which  certain 
naturalists  dispby  of  dabbUng  in  Divine  nmtteis.  It  apjiears  to  them  that^ 
msihm  they  drag  the  Creator  into  oveiy  second  paragraph,  their  eis&y  will 
wt  poiieii  the  necessary  religious  veneering  for  the  public  taate.  Now, 
vhenallysion  i?i  discriminately  and  respectfully  made  to  the  works  of  the  great 
FitBt  Oanaet  no  fault  can  he  found.  But  we  must  raise  our  voice  agatnrt  the 
ofejM^onable  tendency  of  some  MTitere  to  dilate  upon  what  they  suppose  to 
be  tlia  views  of  the  Almighty.  The  pnwtice  is  utmeceas&ijT  ai^d  in  some 
fMiannfff  bordeis  upon  the  blaHphemoiis,  whilst  it  occasionally  convejn 
a  d^Ended  notion  of  the  Oniidpfjtentu  No.doubt  the  nature  of  the  lectures 
cm  OUT  table  involved  alius  ion  h  of  the  kind  we  refei-  to,  to  a  certain  extent ; 
tut  I  we  think  the  author  should  have  avoided  the  following  passage  ;— **  I 
tmai  foti  will  allow  me  tins  evening  to  enter  into  such  details  aa  wiU  make  it 
perfectly  evident,  that  when  we  anal^iMJ  these  structureg,  we  di^lose  the 


216  FOPUIAE   SCIBKCB   EETIlTVr.  ^^H 

mtntal  op^reUimu  of  the  Creator  at  eveiy  step.**  Mental  operatioiia  arc  tbe 
necesaitits  of  an  indiTidual  who  does  Bot  poasess  Omntsciignce ;  they  are  a 
dusoflj  method  of  iux|uiriiig  trutli  whicli  are  quite  iaooiui«tent  with  a 
Bublime  conoeption  of  a  Creator, 

*'Our  BaptUes^  is  au  exc«Uent  little  work  on  the  froga,  snakest  toadg, 
newtSf  and  lizards  indi^^enouB  to  Britain.  Mr.  Cooke  writes  in  d  light  and 
pleasing  style ;  and,  when  he  deals  with  the  zoobgy  of  the  creaturea  he  h«s 
undertaken  to  describe^  he  tells  us  much  that  la  both  new  and  true.  But 
critics  are  alwayi  cavillers,  and  ho  we  suj>|Ki&e  we  must  find  a  little  fault  with 
some  of  our  an  thorns  observations.  For  example,  although  we  do  oot  object  to 
hl&  describing  the  tnte  Beptilia  and  the  Amphibia  under  the  one  general  title 
of  Reptiles,  we  camiot  asaent  to  his  statement  tliat  tliey  have  a  greater  ^Imty 
with  lishea  than  with  birds.  Indeed,  by  pkcing  Amphibia  and  Beptilia 
together,  it  h  impossible  to  say  that  the  compound  group  has  a  greater 
affinity  for  birds  than  for  fislie^,  Tlie  piscine  KU-ly  life  of  the  frog,  the 
metamorphoses  it  undergoes^  and  the  absence  of  an  omnios  or  allantoia  in  the 
embiyo  all  relate  it  to  the  fish.  On  the  other  hand,  the  single  occipital 
condyle  of  the  luaird,  the  preeence  of  an  amnion  in  the  embryo,  the  absence 
of  gilifi  at  all  periods  of  its  life,  and  the  absence  of  metamorphoses,  make  it 
approach  A?es  very  closely.  Mr.  Cooke  should,  therefore,  have  avoided  the 
question  of  afHinty,  or  he  ahould  have  aepAznted  the  AmphibiAus  from  ihn 
Beptiles.  Again,  he  is  not  strictly  correct  in  aaying  that,  because  the  heart 
of  the  reptile  has  only  "  one  ventricle,  the  result  of  tliis  is  that  reapiiatlou  is 
imperfect"  Respiration  u  imperfect  from  t^everal  causes  ;  but  preeminently 
because  the  air-vesicles  are  so  liu^e  tliat  but  a  small  quantity  of  blood  can  be 
exposed  by  them  to  the  air,  in  a  given  time.  Neither  is  he  accumte  in  saying 
that  "  respiration  givea  heat  to  the  blood."  He  seenjs,  too,  to  he  unaware 
that  true  reptiles  have  the  ventricles  nearly  divided  into  two  chamV>erB,  and 
that  in  the  crocodde  there  are  two  perfect  ventricles,  tmd  that  pure  arterial 
blood  oirculates  in  the  hciwl  and  upper  extremities  of  thb  aninmL  But  these 
are  trifling  matters,  when  it  is  leraemberetl  that  the  pretty  volume  nnd^ 
notice  is  not  intended  to  be  a  treatise  on  comparative  anatomy,  but  upon  the 
natural  history  of  our  British  reptiles.  Concerning  its  merits  as  a  popular 
zoologies  book,  we  must  speidt  highly  of  Mr,  Cooke's  production  ;  it  is 
oonciae  without  beijig  superficial,  and  is  aecarate  without  being  techokal 
Eleven  handsome  coloured  plates  accompany  the  text 

*^  British  Beetles  **  it  a  book  which  stiinds  so  much  upon  the  boundary-line 
between  pure  and  popubr  science,  that  we  hardly  know  to  wbich  department 
it  reaOy  belongs.  We  have  assumed  it  to  belong  to  the  latter*  although  we 
are  not  quite  sure  tluit  we  arc  jitsttified  in  the  assumption.  It  is  a  sound 
treatise  on  our  native  Coleopte^^  but  we  think  it  abonndb  too  muck  in 
technicalities  for  most  general  readers.  We  admit  that  the  glossary  of 
terras  is  full  and  intelUgible,  but  we  do  not  think  that  mere  beginners  will 
like  to  learn  oiT  a  few  jni^a  of  touf^di  dictionary  w^ork  before  commencing 
their  practical  pursuit^t.  Btill^  Mr.  Rye  has  done  good  serrice  to  the  branch 
of  entomolo^'y  upon  which  his  book  treats  ;  and,  even  if  the  tyro  fails  in 
unilerstanding  the  technical  duigntistis  of  the  text*  he  cannot  fail  to  identify 
his  beetles  by  the  aid  of  the  admirably  coloured  jdates  appended  to  the 
rolume. 
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**  Brilijdi  Molhisks**  k  another  of  Mr,  Hard  wickers  cheap  serieai  and  is  a  good 
b<x»k.  AkhoujTli  we  do  not  a^e  with  Mr.  Tate  in  thinking  that  aU  "  the 
»of* -bodied  moUusks  hare  their  nen^ous  musses"  scatt-ered  throughout  the 
body,  wi^  must  ooitgratuUt'e  hioi  upon  the  i^cneml  intToduction  he  has 
written  to  his  volume :  it  ia  what  we  do  not  often  see,  ttt  onc<?  ^>opular  and 
pbiloiophic.  Of  h\s  descriptions  of  the  several  species  of  Lamellibranch 
sod  Oa^tcopodoua  molluiik:?^  we  need  only  say  that  they  are  ample  and 
intellLgiblc.  In  »otne  instanoefi  he  hm  ^iven  good  paragriiphs  upon  tUo 
msitciniy  of  the  groups  noticed,  but  we  think  he  might  hare  given  ns  further 
detftikof  the  stmctuTe  of  Buch  a  eommon  creatare  as  the  sliij|.  The  coloured 
plila  are  eleven  in  ntmiber,  and  are  executed  in  Mr.  Brooke^^  be^t  style. 


ItECEKT  WORKS  ON  GEOLOOYp^ 


BY  ia,T  tb<^  most  important  volume  which  the  quarter  has  produced  b  that 
upon  the  Prehistoric  Remains  of  Caithness^  by  Professor  Huxley  and 
Mi.  Laing,  and  it  is  only  to  be  regretted  that  Messrs.  Williams  &  Norgate 
htre  not  eicpeiidod  the  care  befitting  such  a  treatise  upon  the  plates  which 
iccompany  its  ptges.  These,  lu^stead  of  beiogi  as  is  usual  in  books  of  thi^ 
ihm^  carefally-executed  litho^miphs,  are  rude  uaarlLHtic  wfwdcuts^  which 
feiTe  been  '*  worked"  in  the  printing-press.  The  volume  is  divided  into  two 
portiona.  Mr.  htiing  describes  the  weapons,  &c,,  'tvhith  he  discorered  in 
the  kMa  at  Kdm,  and  offers  comments  ii-pon  thorn  and  ^upon  tho  observiH 
tuns  of  Professor  Huxley,  who  describca  the  human  remains,  to  which  the 
fleeoind  |)art  is  devoted.  ^Ir.  Laing's  half  of  the  book  is  of  most  Interest  to 
the  gi^efai  reader,  while  Profesiior  Huxley's  demands  the  fixed  attention  of 
the  anotombt.  The  motinds  at  Keias  are  descrihcd  with  the  mo«t  scrupulous 
wpstd  fof  minutiie,  and  the  account  ia  accompanied  by  such  a  number  of 
iUmtrations  that  it  ia  easy  to  grasp  an  aceurate  notion  of  the  locality  and  of 
the  objects  it  contains.  There  is  nothing  cjdliug  for  special  remark  in  the 
iTTttipoua  found  accomp:mying  the  bones  ;  but  it  is  a  singular  circumstance 
thftt  **  in  no  insUmce  was  there  a  vestige  of  hair,  integument,  clothing,  wooden 
oiffin,  urn,  or  ptittety/  The  result  of  Mr.  Huxley ^s  examination  of  the  bonea 
giotti  to  Rbow  the  extreme  reseniblanee  l>etween  these  and  the  l>oues  of  tho 
preKOit  aboriginal  Austmlbn  race.  This  resemblance  is  especially  seen  in 
Ui*  inomaloiia  formation  of  the  pel  via.    On  the  whole,  the  evidence  which 


*  **  The  Prehistoric  Rem  aius  of  Caithnesa,"  by  SastiielLaing,  Eiq.^^^-P^t 
?-Q.S. ;  with  Notea  on  theHumim  Renmiusj  by  T.  H.  Hl'xley,  Escl.^  F.R.S, 
Lftod^n :  Willmms  &  NorsUe.     18Rri 

**OeoJogy  for  (General  Keadeix,"  By  David  Page,  F.E.S.E.  London  : 
BJockwood.     1866. 

^VRelicpne  AquitanicBB."  By  Edoxiard  Lartet  and  Eenrt  Christy. 
London  :  Bailliere..     18SD, 

"  (ipolo^'  and  Scenery  of  the  North  of  Scotbnd*"  By  Jawsb  NicoL, 
F.B-S.K     London  :  Simpkin  &  Co.     1S66. 
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tlie  two  observers  Imve  bronght  to  light  favours  the  vieiwi  of  tlie  BdvotaSbm  M 
"progt^aive  devdoptnent"  Mr.  Laing  considers  thitt  the  theory  which  befi 
meets  the  facta  of  the  c«se  is  that  the  human  type  is  that  of  men  who^i^mted 
northwards  while  BritaiD  was  united  to  a  southern  continent^  and  while  IIh 
severity  of  the  glacial  epoch  was  abating.  That  this  race,  whose  ekuUs  mM 
occasionally  found  in  cavers,  lived  on  for  an  indefinite  period,  nntil  thej  wmM 
exterminated  or  raislared  by  superior  races  in  times  approaching  to  thff 
hirtoricil  era,  '^  leaving,  however,  small  Gagmen t8  in  remote  and  teclilded 
fiituations,  who  pre^rved  the  primitive  type  and  savage  mdeness  down  to  a 
period  aufficiently  modern  to  allow  of  their  relics  being  occasionally  di*- 
ooreied*  *  The  whole  story  would  then  be  consistent— ^rangeneas  and  ^ctreine 
mdozieia  of  we^tpons  and  implements  would  correspond  with  strangeness  and 
extreme  rudeness  of  human  type.^'  The  C'aithness  skull  No.  1  is  a  singulariy 
degiadod  one,  being  indeed  far  more  animal  than  any  European  ccuniuni 
which  has  yet  been  discovered  in  the  prehistoric  tumuli  of  the  Iron^  Bronze, 
or  later  Stone  periofls.  If,  in  a  well-formed  European  head  a  line  be  drawn 
vertically  over  the  skull  froim  ear  to  ear}  Half  the  brain  will  be  found  to  lie  in 
front  of  it ;  but  in  this  snecimen  not  one-fourth  of  the  craniid  cavity  lies  m 
front  of  such  a  line.  **  The  degree  of  prognathism,  as  shown  by  the  projection 
of  the  upper  jaw  and  teetli,  and  the  narrowness  of  the  ape-like  palate^  is 
equal  to  timt  of  the  lowest  specimens  of  the  negro  and  Australian  moei.^  lu 
the  Appendix  Professor  Huxley  offers  some  remarks  upon  one  of  the  state- 
men  ta  made  by  Dr.  Davis  in  a  memoir  read  before  the  Anthropological 
Society,  Br.  Davis  seems  to  imagine  that  synostosis  explains  fully  the  ooo- 
formation  uf  the  Neanderthal  aknlL  His  views  were  very  ably  refuted  try 
Dr,  Thuniam,  in  an  essay  in  the  Natural  HUlory  Review  (a  periodic&l  now 
extinct)  for  April  lahL  The  mguments  of  Br,  Davis  tkre  critically  axaminiid 
by  Professor  Huxley,  and  are  shown  to  be  extremely  distorted.  The  latter, 
in  concluding  his  observations,  saya,  "  Would  it  not  have  been  worth  Dt, 
Buvis's  while  (as  ho  hai?  reiid  the  paper  from  which  lie  hm  done  me  tba 
honour  to  quote  a  phrase)  to  have  looked  at  No.  5,331  as  well  as  at  the  gorilb 
skull  in  the  College  Museum,  before  he  undertook  to  ^expkin  the  Nt-aa- 
derthal  nkiidl  anatomically*  1 " 

The  "  Eeiiqnie  Aquitanicse,*'  ot  Contributions  to  the  Arcbseology  uA 
Palieontology  of  Perigord  and  the  ttdjoiniiii:^  provinces  of  Southern  France,  i* 
Part  I,  of  the  joint  work  of  ^L  Ltutet  and  the  late  Iflr.  Henry  Ghri&ty.  It 
is  published  In  quarto^  is  illustrated  by  a  series  of  magnifinent  plates,  atiti 
cannot  fail«  when  completed,  to  be  a  most  valuable  addition  to  th^  liteistufe 
of  prehistoric  pakiont'Ology,  Owing  to  the  lamented  death  of  the  En^ish 
author,  the  whole  onus  of  preparing  the  forthcoming  parts  of  the  work  hsm  fidkn 
upon  M*  Lartet,  who,  however,  will  be  assisted  by  Professor  Rupert  Jones  in  the 
labour  of  editing.  Of  course  a  gooil  deal  of  the  scheme  of,  and  material  for* 
the  treatise  had  been  sketched  out  by  Mj.  Chnsty  previous  to  his  death.  For 
example,  be  had  arranged  its  style  and  mode  of  publioation ;  very  many 
plates,  too,  had  been  drawn  nnd  litbogniphed  in  Piiria  under  bis  snper- 
inlendence,  and  a  general  notice  of  the  relationship  between  the  stone  im- 
plements found  in  the  caves  of  Doidogne  to  the  implements  of  eacistijig 
savn|^  and  prehistoric  ones,  had.  been  rearranged  by  hmi  from  his  paper 
erommtmicated  to  the  £t/inological  Jaunwii.    The  present  number  ooiittm* 


RX?I£W6.  219 

an  aieccmiit,  aooompinied  hy  diagmmii,  of  the  geological  features  of  tlie 
DoititJgtie  dktrict,  and  deBcriptions  and  fi^orea  of  the  ttono  and  bone  imple- 
mestt  found  in  the  c^verjifj. 

Mr.  Paf2?e  ia  a  well  known  and  favourit-e  geological  teacher,  and  the  highest 
praise  we  can  awanl  hb  pre^sent  popular  treatise  b  to  say  that  in  |>omt  of 
i^lo  and  wscvsm^  it  ia  not  below  anythitig  he  liiia  hitherto  produced  It  ia 
jiwl  such  a  book  aa  the  general  reader  may  peruse  with  pleasure  and  profit. 
In  eTerj  mataitce  where  It  has  been  posaiblet  the  author  hnti  avoided  the 
techniGalities  of  geologj,  while  he  has  attempted  to  lay  down  the  great 
problems  of  the  tcienoe  inlaDguaj^re  intelligible  to  any  ordinarily  well-educated 
ptraon*  Theie  Is  one  failing  which  we  notice,  and  that  is,  the  abf^ence  of  illua* 
tnlioBB.  No  fcienttiie  work  should  be  on  iJ  I  nitrated  ;  and  this  rule  holda 
9Qod  in  an  intensified  degree  for  geology.  The  recent  diBeoveries  Lave  not 
\ma  neglected  by  Mr*  Page»  who  givcB  a  f^neml  account  of  Eozoon,  and 
fiftia  his  objecttone  to  Fmfessor  W.  Eing'^  i^irtling  hypoiheab,  | 

TTie  f^eological  map  of  Enji[land  and  Walea  liaa  been  prepared  by  Frofeiinr 

[l:./i:-;iy,  and  is  creditable  alike  to  him  and  to  its  enterprising  publisher.     It 

*h^-'   r-7i,le  of  ten  miles  to  the  inch,  and  beaidofi  giving  numeroua  eitpla- 

ii>n3,  has  aU  the  n^^cent  raUwajg  marked  out  upon  iL    Forming  a 

■  'tivenient  pocket  volumej  it  should  be   in  the  poeaesiioti  of  every 

:l;jj  geolL>frigt. 

Pi%>fesi5<«r  Nicols  little  book  is  the  report  of  two  lectures,  in  which  he 

ilioim  that  he  deserves  the  credit  of  tracing  the  connexion  of  the  metamorphic 

itaiAi  of  tbe  Grampians  with  the  SUnrian  defxisits  in  the  south  of  Scotland 

It  bm  ft  bearing  upm  some  questiona  of  importance,  and  ahould  be  read  bj 

tlioti  who  are  acquainted  with  Profeaaor  Harkn^a's  views. 


THE  ATLANTIC  TELEGKAPH.* 


rE  beaafcifxd  volume  before  ua  is  a  fitting  record  of  the  great  labour 
which  last  year  saw  begin  and  terminate.  It  is  the  hiatoty  of  the 
Toy^^  written  by  Dr.  W.  H.  RusseU,  and  while  it  U  instructive  and  bteresting 
tt  a  Barrative^  it  is  highly  ornamental  as  a  sketch-book  M^srs.  Day  and 
^Scaa  have  reproduced  Mr*  Dudley  a  drawings  in  the  best  style  of  chromo- 
litbographyj  and  altogether  the  book  ia  one  of  which  it  would  be  hard  to 
wgmk  too  fevourably.  Dr.  Ruisell  givea  an  account  of  the  earlier  tfibrts  to 
10^  tba  old  and  iiew  continents,  and  shows  m  that  tlie  first  submarine 
tdiigttph  cable  projected  on  the  other  side  of  the  Atlantic  waa  the  scheme  of 
Ift  I^f^'ft^  engineer.  The  melancholy  circumstances  attending  the  rupture 
flf  |h£  oable  are  conveyed  as  only  Dr.  Russell  ia  capable  of  cour eying 
tbniL  Every  little  incident  in  connection  with  the  great  project  is 
iketdied  with  minuteness,  and  the  reader's  attention  and  s}^^^^*!^!^  **re 
emted  and  engaged  by  thia  faj^cinating  writer.    Perhaps  the  most  note- 


*  "  The  Atkntie  Telegraph."    By  W,  H.  EtJsaELL^  LLB*    Uluittiited  by 
BftBOif  BcDLBT.    London  :  D&y  &  Son*     1865. 
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worthy  portion  of  the  work  is  that  which  refers  to  the  probability  of  success 
attending  the  next  effort  to  lay  the  cable.    The  cable  of  1865,  though  capable 
of  bearing  a  strain  of  seven  tons,  did  not  experience  more  than  14  cwt  in 
being  i)aid  out  into  the  deepest  water  of  the  Atlantic.    Owing  to  the  im- 
proTements  introduced  into  the  manufacture  of  guttarpercha,  it  insulated  a 
hundred  times  better  than  cables  made  in  1858,  and  stiU  working.    The  im- 
provements, too,  effected  since  the  beginning  of  1851  in  the  conducting 
power  of  the  copper  wire,  by  selecting  it,  have  increased  the  rate  of  signalling 
through  long  submarine  cables  by  more  than  33  per  cent.    Now,  if  a  steam- 
engine  be  attached  to  the  paying-out  machinery,  so  as  to  permit  of  hauling 
in  the  cable  immediately  a  fault  is  discovered,  and  a  slight  modification  made 
in  the  construction  of  the  external  sheath,  the  cause  of  the  faults  which  hare 
yet  presented  themselves  will  bo  entirely  done  away  with,  and  even  should 
a  fault  occur,  it  can  be  picked  up  before  it  has  reached  the  bottom  of  the 
Atlantic.    All  these  things  should  make  us  hopeful  of  the  success  of  the 
effort  which  is  soon  about  to  be  made,  and  for  which  the  Cheat  Eastmi  is 
undergoing  the  necessary  alterations.    "Remembering,"  says  Dr.  BusaeD,     ^ 
"  all  that  has  occurred, — how  well-grounded  hopes  were  deceived,  just  ex-     t 
pectations  frustrated, — there  are  still  grounds  for  confidence,  absolute  as  ftf    ^ 
as  the  nature  of  human  affairs  permits  them  in  any  calculation  of  future     '^ 
events  to  be,  that  the  year  1866  will  witness  the  consummation  of  the  greatest     ^ 
work  of  ciiilized  man,  and  the  grandest  exposition  of  the  development  of  the     ;. 
faculties  bestowed  on  him  to  overcome  material  difficulties.     The  last  word     j. 
transmitted  through  the  old  telegraph  from  Europe  to  America  was  *  Forward,'     > 
and  *  Forward'  is  the  motto  of  the  enterprise  stiU !" 


ALEXANDER  VON  HUMBOLDT. 

HERO-WORSHIP  is  a  commendable  species  of  idolatry  when  the 
devotee  is  content  with  a  moderate  dcgreee  of  adoration.  It  is  very 
different,  however,  when  the  particular  hero  is  exalted  into  a  demigod,  and 
his  worshipper  becomes  fanatical.  This  condition,  for  all  save  the  enthusiast 
himself,  is  a  very  terrible  and  trying  one.  There  is  no  adjective  limit  to  the 
eulogium  which  a  profound  hero-worshipper  passes  upon  his  fetish.  When  he 
speaks  of  it,  it  is  in  terms  of  the  superlative  class,  and  when  he  writes  of  it, 
it  is  in  a  gushing  style  which  is  lovingly  laudatory,  but  a  small  quantity  of 
which  goes  a  very  great  way.  We  are  sorry  to  find  that  the  author  of  the 
present  biography  is  a  hero-worshipper  of  the  worst  type.  The  clevcrlv 
written  life  of  Humboldt  which  he  gives  us  is  eminently  Boswellian,  at  least 
in  some  respects ;  still,  it  is  a  book  which  we  have  read  with  the  greatest 
interest,  and  although  it  touches  but  lightly  on  some  of  the  incidents  of  the 
German  sauanfs  history,  and  hero  and  there  betrays  the  author's  ignorance  of 
science,  it  is  a  pretty  biographical  sketch.     Humboldt  was  a  very  great  man> 


*  "  Alexander  von  Humboldt ;   or.  What  may  be  Accomplished  in  • 
Life-time."    By  F.  A.  Scbwaizenberg.    London :  Hardwicke.    1866. 
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md  obAairer,  an  acute  reasoaerf  and  an  ardent  student.  He  used  thoae 
to  eoDsidenible  udvanta^,  m  correlating  a  number  of  fiu;ts  in  naturji 
•nd  phjmcal  ficienoe,  and  \n  doiog  so  lie  considerablj  fulvaneed  human  know- 
hige.  But  lue  does  not  deserve  the  fuIaomQ  epithets  applied  to  him  bj  the 
ititer.  H«  was  a  man  with  a  wonderful  gil't  of  ijiteUect  and  an  immense 
tipeiience,  but  it  h  very  certiiin  that  he  miglit  have  achieved  fai  more  with 
IjqiUi  than  he  effected  We  would  remind  Mr.  Schwarzenbei^  that  the 
ntlior  of  the  f^roat  treatiae  on  Physio-philosophy  did  not  ssp^'U  hk  name 
'^Oaken,*  and  that  Phjslolo^^  did  tiot  make  its  ''  Jirst  appearance^'  in  the  early 
dijg  of  hk  mnch-bdauded  idol 


THE  TEEASUEY  OF  BOTANY* 

THE  two  vohimea  whieli  constitute  thiB  work  contain  ii  store  of  botaoical 
infomiation  such  as^  we  Tenture  to  say,  is  not  to  be  found  in  anj 
ttther  tresiitise  of  the  kind-  There  are  nearly  twelve  bundfed  pJiges  of  closely 
pcisted  matter  relating  to  plajit^,  of  all  sorts  anc!  all  countriee.  It  is  not 
d»  species  of  work  tlmt  one  would  take  up  for  light  reading^i  b^it  it  certrttnjy 
Is  an  admirable  b<K»k  of  lefeimice.  Eilited  by  Mr,  Moore  and  tb$  late  Dn 
Xiodley,  we  have  eveiy  guarantee  of  its  gtmeml  acciuacy  ;  and  although  it 
noi  Include  all  the  members  of  the  vegetable  kingdt>m  in  its  lucid  and 
de&criptiomi,  there  are  few  plants  of  importance  which  do  not  find  a 
flace  in  ita  pages.  It  comprL^ea  a  abort  hiEtoiy  of  all  those  genera 
vkich  are  known  to  posses  interest  on  account  of  their  medicinal  or 
woaomic  uses.  Those  Bpe<;ies,  too,  which  axe  admired  for  their  beauty  as 
plants  have  not  been  ojnitted.  The  space  devoted  to  each  genua  ia 
Uy  limited,  but  the  nmncrona  plates  and  Intercalated  woodcuts  cle^ir 
any  difficultly  in  which  the  brevity  of  the  descriptions  might  otherwise 
involved  the  reader.  The  "  Treasury  of  Bt>timy"  is  essentially  a  libraiy 
book,  and  we  have  much  pleasure  in  lecommcnduag  it  to  our  readers. 


A  Yiar-Book  of  Fads  ia  Scimm  and  Art  Ey  John  Timbs,  F.S.A. 
n :  Lockwood,  186fi).  —Mr.  Timbs  is  a  wonderful  compiler.  In  the 
tinstancef  however  J  he  has  not  displayed  bis  excellence  in  this  direction 
U»  the  licat  posidble  advauta^^e*  With  the  aid  of  **  scissors  and  ptistc^"  he  baa 
|«t  together  a  niunber  of  scientific  panicfraphs  cnt  from  various  journals, 


*  "  The  Treasury  of  Botany ;  a  Popular  Dictionary  of  the  Ve^^table 
Kinjjdom.  With  which  is  incoqionited  a  Glossaty  of  Botanical  Terms," 
E'litiHi  by  JoHX  LiNDLEr,  Ph.  I).,  F.R.B,,  and  Tiio3iAS  Jloans,  FX.S*  Two 
Tok    LondoiK  Longmans  &  Co.     18U(j* 
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Imt  he  hai  not  veiy  caiefnllj  leriBed  his  book.  Hii  yolmne  does  not  oontiin 
the  matter  of  four  nmnben  of  our  **  Snmmaij,"  bat  it  doee  contain  enon 
which  mig^t  easily  have  been  sToided  by  candfiil  levisioiL  M.  LestilgoudoiB 
should  be  M.  LeMnrndoit ;  Henij  Christie  shonld  be  Hemy  Chnty ;  and 
Amand  Gr^by  shoold  be  Amand  Oreuiy, 

The  SimplicUy  cf  ike  Creation ;  or,  the  Aeironomieal  MonvmnU  of  tht 
Eleued  Virgin.  By  W.  Adolph  (London:  Bums  &  LambeH).--'' TIm 
Blessed  Yiigin,  by  a  special  act  of  goodness,"  **  sapeneded  one  of  the  liwi 
ci  natore''  in  Mr.  Adolph's  house.  Mrs.  Adolj^  had  been  lame  for  boom 
years,  but  on  praying  to  the  Virgin  and  gazing  deyontly  on  a  {Hcture  of  the 
Assumption,  she  was  suddenly  restored  to  health.  In  gratitude  for  the 
miracle,  our  author  has  dedicated  lus  volume  of  startling  theories  to  the 
Mother  of  Grod.  He  endeavours  to  demonstrate  the  simplicity  of  creation. 
Clearly,  there  is  simplicity  somewhere ;  but  that  it  is  in  the  umverse  we 
cannot  pretend  to  say. 

Smoky  Chimneys,  By  F.  Edwards,  Jun.  Our  Domestic  FireploMS,  By 
same  author  (London :  Hardwicke). — These  are  two  works  upon  one  of  the 
greatest  plagues  of  domestic  life,  smoky  chimneys.  To  all  those  who  are 
afflicted  in  this  particular  way,  we  commend  Mr.  Edwards's  treatises.  They 
are  full  of  sound  sense  and  practical  advice. 
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AGRICULTURE. 

Jction'  of  Liqitid  Manure  on  certain  Soih. — Some  recent  re»earche»  on  this 
pdni  conducted  by  Professor  Vaelcker  were  alluded  to  hj  Dr*  G*  Calvert  in 
bii  Canton  lecture  before  tlie  Soaiety  of  Arts.  lu  some  reftpecti  Dr, 
I'oekker't  conchisiom  differ  from  those  of  Mr,  Way*  They  ana  briefly 
M  folIowB : — (I)  That  calcareous,  drj  soils  absorb  about  six  times  as  much 
AffiiDOma  from  the  liquid  manure  m  the  sterile,  mudy  poll  (2)  Tlmi  the 
hqiM  m&Qure  in  contact  with  the  calcareous  soil  becomes  much  richer  in 
luae,  Trbilfit  during  it«  postage  throa^  the  sandy  soil  it  becomes  much 
pooccF  in  ihia  Hubstjinoe.  (3)  That  the  calcareous  Aoil  abiorbt^  much  more 
'  potB«h  than  th«  sandy  aoiL  (4)  That  chloride  of  aodium  is  not  absorbed  to 
MY  ooiuddjenble  eit^nt  by  either  aoiL  (5)  That  both  sDik  remove  moat  of 
tbe  pbo«sphoric  acid  from  the  liquid  (6)  That  the  liquid  manure,  in  pftsdug 
through  the  calcareoua  floilf  becomes  poor,  and  in  pacing  through  the  aaody 
Aoil  becomes  richer  in  sUica. 

J.  pkasphaiic  dtpmil^  which  promises  to  be  of  mucli  Bervice  to  agricul- 
toriata,  haa  lately  been  discovered  at  Penygameddf  in  Montgomeryshire. 
Ifaie  locality  in  which  the  deposit  is  found  b  a  quarter  of  a  mile  from  a 
pfopca^  railway,  and  haa  wuple  water  power,  available  at  all  seasons  A 
lervel  haa  been  driven  i^-yvrdi  into  the  hill  coutaiuiug  the  depoaii-;  and  the 
btter  baa  been  found  to  improve  with  the  deptL 

The  FaJiie  of  S^tca^t^ — Thi^  important  question,  which  has  been  ao  ably 
^Maiaaed  by  Baron  Liebig  in  bis  various  works  upon  A^cultural  Chemistry, 
hftd  a  p(aper  devoted  to  it  by  Dr.  Gilt*ert  at  a  late  meeting  (February  1st)  of 
the  Cbejjucal  Boote^.  After  entering  into  the  details  of  his  subject,  the 
•athor  dnaws  the  foIJo^in^  general  conclusions  : — 1st.  It  is  only  by  the 
Iftoai  use  of  waler  that  the  refuse  matt«r^  of  larf^  populations  can  be 
remoTefl  irom  their  dweUinga  without  naisauco  and  injury  to  healtk  2nd. 
!£hal  tbe  dlicharge  of  town  aewigte  into  rivers  renders  them  unlit  aa  water 
mppiiea  to  other  to wn«^  la  destructive  to  fish,  causes  deposits  which  injure  the 
fhannpl,  and  emanations  which  are  injurious  to  health,  ia  a  great  waste  of 
manurial  matter,  and  should  not  be  permitted.  3rd.  That  the  proper  mode  of 
liotli  purifying  and  utilizintf  sewage*water  l&  to  apply  it  to  land,  4th,  That, 
I  considering  the  great  dilution  of  towu  sewa^^  its  constant  tiaily  supply  at  all 
I  MMona,  ita  greater  amount  in  wet  wither,  when  the  land  can  least  bear,  or 
I       ktrt  require*  more  water^  and  the  cost  of  distnbution,  it  ia  best  fitted  for 
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application  to  grass,  which  alone  can  receive  it  the  year  round,  though  it  may 
be  occasionally  applied  with  advantage  to  other  crops  within  easy  reach  of 
the  line  or  area  laid  down  for  the  continuous  application  to  grass.  5tL  Thst 
the  direct  result  of  the  general  application  of  town  sewage  to  grass  land 
would  be  an  enormous  increase  in  the  production  of  milk  (butter  and  cheese) 
and  meat,  whilst  by  the  consumption  of  the  grass  a  large  amount  of  soUd 
manure,  applicable  to  arable  land  and  crops  generally,  would  be  produced. 
6th.  That  the  cost  or  profit  to  a  town,  of  arrangements  for  the  removal  and 
utilization  of  its  sewage  must  vary  greatly,  according  to  its  position  and  to 
the  character  of  the  land  to  be  irrigated  ;  where  the  sewage  can  be  conveyed 
by  gravitation  and  a  sufficient  tract  of  suitable  land  is  available,  the  town 
may  realize  a  profit ;  but,  imder  contrary  conditions,  it  maj  have  to  submit 
to  a  pecuniary  loss  to  secure  the  necessary  sanitary  advantages. 


ASTRONOMY. 

The  anniversary  meeting  of  the  Boyal  Astronomical  Society,  held  on  the 
9th  ult,  claims  our  first  attention ;  and  first  to  be  mentioned  among  the 
things  done  on  that  day  is  the  award  of  the  gold  medal  to  Professor  Adams— 
Keptune  Adams — for  his  contributions  to  the  Theory  of  the  Moon.  Mr.  • 
De  la  Rue's  address,  in  which  he  details  the  many  claims  of  the  recipient, 
is  one  of  the  most  masterly  astronomical  essays  which  we  have  read  for  a 
long  time,  and  many  who  peruse  it  will  probably  learn  for  the  first  time  how 
much  important  work  has  been  done  of  late  years  by  one  of  the  two  whose 
names — tede  Sir  John  Herschel— "genius  and  destiny  have  joined,"  "to  be 
pronounced  together  so  long^as  language  shall  celebrate  the  triumphs  of 
science  in  her  sublimest  works."  The  following  pregnant  note  is  given  as  an 
appendix  to  the  address, — it  is  from  M.  Hansen,  who  has  been  quoted  by 
some  as  by  no  means  indorsing  Mr.  Adams's  work. 

"  I  have  never  disputed  the  theory  of  the  secular  equation  of  the  moon's 
longitude,  such  as  Mr.  Adams  was  the  first  to  propound.  •  ,  •  .  As  the 
co-efficient  which  results  from  Mr.  Adams's  theory  does  not  accord  with 
observations,  it  could  not  be  employed  for  the  lunar  tables,  for  in  the  con- 
struction of  tables,  either  planetary  or  lunar,  the  first  condition  to  be  fulfilled 
is  to  construct  them  in  such  a  manner  that  they  represent  obsen'ations 
as  closely  as  possible ;  for  without  this  they  would  be  of  no  practical  value, 
and  therefore  useless." 

The  Rev.  C.  Pritchard,  who  has  for  so  long  so  ably  fulfilled  the  office  of 
secretary,  in  which  post  his  high  mathematical  attainments  have  been  of  the 
greatest  assistance  to  the  Society,  succeeds  Mr.  De  la  Rue  as  president ;  and, 
if  we  mistake  not,  his  year  of  office  promises  to  be  a  useful  one.  Mr.  Stone 
takes  the  post  of  secretary,  and  the  Council  has  been  recruited  by  Captain 
Koble  and  Mr.  Lockyer. 

It  should  be  a  subject  of  congratulation  to  all  interested  in  the  science,  that 
the  Society  is  so  rapidly  increasing  its  members  and  becoming  rich ;  we  trust 
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in  oot  be  too  anxious  to  fund  its  money.  Stin?ly  new  dtscoFerieft  made 
s  aid  wUl  prove  n  more  worthy  iulieriUnce  for  our  BuccessorB  than  eonsoht 
Wf  never  so  much  above  puir  I 

I  remarked  by  Mr.  Pritchard  &X  ikt  anniversaiy  lueetmg^  death  is  now 

with  the  emmeut  roen  to  whose   khour»  so  much  of  the  Society's 

SM  13^  <ine  ;  the  ohitimrieii  of  Sir  Willifim  Hamilton j  Sir  J*  W.  Lubbock, 

lismi  Sinyth^  and  ivf  Bond  and  Eticko,  appear  in   the  anniml  report, 

I,  since  it  wa*  prepared,  Dr.  Lee  and  iJh  WhewelJ  have  gone  from 
1^  us,  tlue  fonner  being  one  of  tlie  moat  coiiatiyit  patrons  the  science  has 
bad  in  thia  eountiy* 

om  the  reports  of  the  different  observatories  we  cull  the  following 
%  oi  information : — The  Astronomer  Eoyal  of  Scotland  haa  been  at  work 
ad  in  the  pyramids,  and  promises  soon  to  let  us  hear  the  results  of  hia 
■rations*  which  were  mainly  directed  in  three  departments  of  linear, 
lar,  and  thermal  measures,  with  apecml  reference  to  all  case*  of 
irdance  amongst  fonn;er  obaerrers,  us  well  m  the  recovery,  wheio 
ible,  of  ancient  Bducial  marlta  or  aurfuces.  In  €onuectu>n  with  Ihis  it 
be  mentioned  that  the  aistTonoinieal  bearings  of  the  corner  ^sockets  cut  in 
natutml  rock  of  the  hill,  marking  the  original  size  of  the  fmiished 
ument,  were  determined  on  two  sides  of  the  pyramid  lij  means  of  a 
jrfml  altitnde-admuth  cii^le  reading  by  microscope  micrometer?!.  This 
ninent  waa  likewii$e  earned  to  the  top  of  the  pynunid,  and  also  into  the 
tior. 

t  Kew,  in  addition  to  tlie  sun-  and  other  work,  which  we  have  previously 
Bided,  &  new  collimator, arrangement  for  imtinfi  sextant^^  devised  by 
Cooke,  is  in  course  of  coustmction  under  the  superintcndeuce  of 
Fmncia  Gal  ton  ^  F.R.S,,  and  will  shortly  be  erected  at  the  Observatory, 
lat  nautioil  men  will  then  be  able  to  have  their  sextants  tested  in  an 
iE»ie  manlier.  It  is  ako  the  intention  of  the  Kew  Committw  to  offer  to 
dlei«  and  scientific  obsexvet^  an  opj>oTtunity  to  make  themselves 
ttinled  at  the  Obiservalory  witli  iJortable  astronomical  instruments  of 
f  kind,  with  the  mode  of  using  them  properly ,  and  the  best  methods  of 
mag  observations*  It  is  unnecessury  to  dwell  on  the  great  benefit 
ill  it  would  confer  on  astronomical  science,  if  good  use  could  be  made  of 

I  Ml  opportunity* 

[r.  1>e  la  Hue  is  by  no  means  disooiii»ged  by  the  want  of  succeas  which 
hitberto  attended  hia  efforts  to  photograph  the  sun  on  a  krge  iscaJe,  and 
$  udw  having  eonstnieted  by  Messrs.  Cooke  and  Sons,  of  York,  a  re&actor 
tb^t  pdrpoaOt  thirteen  inches  in  aperture  nnd  ten  feet  in  focal  length* 

II  objtct^laas  and  eye-piece  will  be  specially  correct-od  for  the  photo- 
diie  tayi,  and  will  serve  for  taking  Inujtr  photogi-aphs  in  the  principal 

II,  m  well  as  sun  pictia^es,  after  the  Tuyw  bive  passed  through  the 
ndaiy  magnifier.     It  la  anticipsited  that  the  sun  pictures  pixjcui-ed  with 

mm  iaactrument  will  set  at  rest  many  di^jmtcfl  iKii^nts  in  &okr  physics. 
I  li  a  great  deal  to  hope,  but  we  do  not  think  it  h  too  much. 
lU  Fletclier  is  still  proceeding  with  hia  revision  of  tlie  Bedford  star 


!  puhUq\t6  of  the  French  Academy  of  Sciences  Lis  also  been 
iaiit  sunuiiaiy  was  written,  and  the  fffmid^rix  tHA^trommu 
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^4  la  Fmdatiom  L&kmd^  lias  tliii  j^ear  been  curied  <Mhj  Mx.  Dt  U  But  fbr 

To  come  to  oitr  sumnrnty  of  aatiunomieftl  pngren,  jiMjprwwnl  <f»l;  we  iid 
Mi^  Huggint  agsin  fortunale.  Not  eoDteDt  with  hftrmg  tau|^  us  the  i«al 
coostdtiitioii  of  ncbula^f  he  has  now  throwa  new  ligiil  on  the  ixinsntutioa  df 
eometa.  Upon  exMninisg  Comet  I^  18B6,  which  appeared  in  hb  t«kioo|K 
at  in  OTtl  nebuJom  m&my  smroiindiofr  a  snmll  and  lUm  nucleus  the 
abowed  that  the  nndeos  waa  Belf-luminoDs^  th&t  it  conaieted  <d 
tile  atele  of  ignited  pm,  ttnd  th&t  thb  matt^^r  b  »imxkr  in 
the  gaseous  atateriiil  of  some  of  the  nebuke.  The  coma  waa  foond  to  ahlot 
bj  light  derived  horn  another  source.  BiiK%  the  extremely  difftise  mti^Ux 
of  the  coma  cimnot  be  su|3)>0£^  to  contain  solid  or  liquid  matler  at  the  hi^ 
temperature  necessaiy  for  incandescence,  it  aeenm  almoat  certain  that  the 
coma  redectR  the  sun's  lighL  On  this  soppositioii,  the  ptifim  gi?ei  no  ialbr^ 
mation  whether  the  nuiteruU  of  the  coma  is  solid,  liqtiid^  or  gaMOoa.  Te^ 
leBtriaL  phenomenn  suggest  a  condition  similar  to  lof^  or  cloud.  If  the  luminocn 
gjm  of  the  Dueleua  aulfers  condensation  and  subaequent  difftudon  to  fonn  tht 
taik  of  cometst,  it  must  pois  through  a  oondition  in  which  it  neither  emiti 
nor  in  any  lac^  degree  reflect  a  light,  l>ark  spao^  are  &^uentlj  teM  i 
between  the  envelopes  of  comets.  { 

BieU'a  comet,  on  the  other  hand,  has  e^icaped  vm  altogether,  and  we  h»^ 
thua  been  deprived  of  on  opportunity  of  observing  a  phenomenoti  unique  h  , 
aatronomj, — that  of  a  twin  comet*   Otto  Stnive^s  and  Mr.  De  la  Hue*s  sw«tp  | 
have  been  altogether  tmaroiling,  and  Mi.  Talmmlge  thinks  he  gUmpeedit  tmoe 
only  in  Mr,  Batclay's  teii-incK  refractor ;  we  may  itnagine,  thejiefore^  that  it  bi 
been  playing  other  p ranks  besides  the  one  recO'fded,   Before  we  part  compai^ 
with  comets  we  mny  mention  that  Faye's  comet,  which,  by  Uie  way,  wM 
mist^en  by  Father  Secchi  for  BieWa,  baa   beoi  well  followed  by  AaM  ' 
Mciller,  who  has  communicated  new  dements  of  it  to  the  Aair&tvmM» 
NoichriMm.     Becchi^s  pUcwa  given  in  ihe  Bulldina  M^kortdoffico  v&  d 
valaev 

The  Campiu  Eendut  have  recently  cont^ed  some  papen  by  MM.  Fijfl 
and  Ddaunay  of  the  highest  iii  teres t  Of  M,  Paye'a  paper  on  the  sun  it 
shall  delay  a  detailed  account  until  our  next  writing.  In  the  Inleiiiiiv  wt 
may  remark  that  the  Jir^t  pi&rt  of  it  contaba  the  following  concluaion*  deduced 
tr^m  Mr»  Carrington^a  researcfaea ; — 

1 ,  Sun-apot»  are  depreissions  beneath  the  surface  of  the  sunV  photoephiRb 
vtuying  in  depth  from  about  -ri^  to  -^^t^  of  the  sun^s  i^ius,  i.i!;,  from  about 
40,t)(K>  to  20,01X1  miles. 

%  Many  apparent  irrefularUieM  in  the  proper  motions  of  sun^epota  hitherto 
aupposed  to  be  capricious^  or  attributable  to  cyclones  or  tornadoes^  or  to  their 
owQ  mutual  actions,  are  now  probably  explicable  by  the  continued  vsm^iQA 
in  the  motion  proper  to  each  successive  parallel  of  the  photoaphere. 

Z*  The  astonishing  Ttguktintif  in  the  motions  of  sun-«pots»  the  maintenanoe 
of  which  b  thus  demonrtxated  hj  M.  Faye,  api>eivri  to  that  astronomer  ia- 
4K>mpatibla  with  any  hypothiaia  of  mere  superficial  or  local  movements  ia 
the  photosphetef  but  seems  to  point  toaome  more  general  action  arising  &oia 
the  internal  mass  of  the  sun 

We  may  also  mention  that  Professor  Bpoerer,  of  Andazn,  in  a 
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^^^^Hin  tbt  Academy  of  Sciences  of  Berlin^  has  obtained  a  furmnlik  which 
^HKof  |e«ki9'  obserraiionti)  expresses  the  kw  for  the  dependence  of  the 
period  of  the  »uii*»  rotation  on  the  latitude 

C^16*S475-3*^3S12  ain  (41*  13' +  Hdiographic  latitude). 
where  £  is  iLo  ^n^le  of  rotation  in  a  d&j, 

Hp  DelKimM.y*B  memoir  de^  with  the  retatdtUion  of  the  eiirth^is  rotation, 
Bm  iMulo,  ai  otheis  have  thought  before  him^  that  the  outstanding  pati 
of  tlie  moon'a  teouJar  iOcel@nitioti  to  which  we  hare  before  alluded  may  be 
iooo  anted  for  by  &  lengthening  of  the  sidere^d  d^y.  lu  apite  of  fiansen's 
bqQtry  into^  the  subject,  he  considers  that>  on  the  liypotheaifl  thitt  the 
divUirbing  furcea  of  the  aun  and  nioon  net  on  the  lagging  protuberance  of  the 
gfvmt  tidai  w^ve,  the  uuiaunt  of  this  action  is  auMclent  to  produco  a 
ptogrei^iYe  increase  in  the  tiute  of  the  earth^s  rotation,  snificient  to  account 
for  the  outstanding  6^  of  ih&  moon^e  acceleration.  On  this  Mr.  Pritciiard 
haa  remarki'd  that,  should  this  bypoth^is  eventually  prove  to  be  correotr 
the  flcnipulou^ily  exact  niethodii  of  aHtronotntoal  inve^ttigation  during  the  last 
few  yeara  will  have  enabled  us  to  estimate  with  gresiter  accuracy  two  of  the 
priiiie  elements  of  the  ^ioJar  sjfiteni,  viz.,  the  mean  dLst^nce  of  th^  sun  from 
the  earth,  and  Uie  length  of  the  t^frre^trial  day.  Mr.  Stone  has  abeatly 
dkctiased  this  paper,  and  altbougli  he  bears  testimony  to  its  high  value,  ho 
<mnQOt  accept  the  retardation  as  a  demonstrated  fact^  We  believe  that,  at 
tb«  next  meeting  of  the  Astronomical  Society,  the  Astronomer  Eoyal  will 
Bittle  hh  opinions  on  the  subject 

Of  pknetaiy  observations  we  have  little  to  record,  a&  none  of  them  are 
well  situated  for  oliservation  with  the  exception  of  featurnt  whose  rings  are 
gi&dually  op^ming. 

We  find  in  the  Monthly  Nofi^xi  for  January  an  interesting  paper  by 
Mr«  Hng^Eiit  on  the  variabtlity  of  the  stars,  and  on  some  new  &tai^  in  the 
Migbbourbood  of  the  tnipe^un  In  the  great  nebula  of  Orion.  Ob»ervationa 
«f  llicse  stara^  now  that  we  know  something  of  the  nature  of  nebula?,  cannot 
hil  to  lead  to  interesting  results.  In  the  same  number  Mr.  Browniig 
dMcritMss  a  very  in^niona  method  of  mounting  specula  and  diagonal 
lefiMton,  on  which  the  maximum  of  stability  is  obtained  with  a  minimum 
Ina  ol  light. 

At  the  meeting  of  the  Society  in  March,  Dr.  Fotster,  Hermann  Gold- 
sdunidt,  Mr  Safford,  the  newly-appointed  Director  of  the  Chicago  observa* 
lovy*  and  M.  Auwera  were  projiosed  as  Hssodatet, 

The  Astrtmemi9dhc  J^adiHchien  hm  lewntly  contained  a  catalogue  of 
double  titaM  observed  by  Denibowski,  of  polar  nebula  observed  by  Herr 
Bumker  (who  wa^  one  of  the  invit^t  at  the  last  meeting  of  the  British 
AaBodation)^  with  a  ipedal  eye  to  their  proper  motion,  and  a  dfiacziptiiiii  of 
m  tn^nious  sun  ^^pieoe  contrived  by  Merz. 

We  l^rri  from  the  Btdkiin  hdenrniiojiol  (which  lias  made  its  appearonoe 

in  a  new  shape,  with  a  supplement  cntirtly  devotfd  to  astronomical  and 

phijflical  novelties)  that  M.   ICaemtz  has  been  appointed  Director  of  tha 

Cntral  Fhynical  Ol^ervivtory  of  Eiisua,  and  that  M.  Oudcrnans  is  doing 

jptd  work  at  Butavio,  where  a  tnagnetkal  and  meteorological  ob^rvatorj — 

^Mpffeauitie  on  the  Kew  model— is  being  elated.    T\w  registering  iherrao- 

^BUr  ai  iliift  observatory  is  a  copper  wire  ol  ten  metres  in  lengthy  stretched 
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koriaeoiitiillyf  with  ii  lever  and  mthx  tit  the  end,  where  tlicre  U  m 
cylinder  to  r<*coivc!  invpressbus^  luid  u  clock  to  produce  t^ein  by  proariit^  tbe 
index  nt  Bt^Unl  iiil^rvab.    The  nmgiict^  ore  on  Lamonfs  model 

Tlic  85  th  Asteroid  has  been  ntoied  lo,  a  deai^ation  open  t<>  tht*  objecUwft 
that  it  ttlnwly  licfongs  to  one  i>f  the  satellitea  of  Jupiter* 

S^cehit  in  the  BtiUdint>  Mdtorolop^,  lUierts  that  the  bhiish -green  Yi^ 
wliidi  friui^  the  red  moon  in  a  lunar  eciips«  is  merely  an  effect  of  i-NWjttait 
The  assertion  h  founded  on  observmtioQyi  made  with  a  very  smiill  field  uf 
view.  . 


EERATA, 

We  it'^t  that  tlie  printer  took  considerable  liberties  i^rith  out  la^t  AstJia- 
ttoniicnl  Biimmary .  The  reader  k  reqiic^teil  to  make  the  foUowiBg  alkm- 
tioiliJ— 

Pig«  91,  lin^  3  of  text,  /or  Itewig 


04,  „  11  from  top,  ,|    vibration 

04,  „  IB  from  top^  „    Dane's 

IM,  „  3  from  bottom,     „    Foiilhower 

f)5,  „  18  from  top,  „    on 

S)&,  „  20  &o:u  top,      a/icr  elongate 


r^  LoBwy, 

„    Hbniticm. 

J,    Dawes** 

„    Poulkowa. 

„     in. 
inmi  7^  Andronicdir, 


BOTANY. 


^._  J.^  Jl!t      ■ 


Thf  Inflrtrner  af  Light  on  the  Tu^mn^  Orgttni  of  PlanU — At  a  m« 
the  Fw^m'h  Ai^ndeiny,  Uelrl  011  Oct.  2Cthj  a  valnabk  pper  on  thi«  »nb|j 
rcHid  I'V  M.  IHu'liartrtv  The  niemoir  deeds  with  the  qneations  already  dtf- 
guMcd  by  Mr,  I>urwin,  lyrd  alluded  to  in  an  articie  in  our  last  niimljer  Tlie 
Fretidi  l>otiuii!it  n^ctirds  his  own  experiments  and  tlio»e  of  other  fib^erttif, 
atid  oondudeH  that  tlieiv  are  two  groiipn  of  twining  plants  ;  1.  Bnch  planti 
■i  Diommti  BtUatm  luul  MuniinHilm  t^iavrnkru^  wliich  have  the  power  flf 
ittttdibig  themselves  to  Mitrroundiug  objects  only  under  the  influtMH^e  of  light 
%  SpediMt  Kuch  an  Iitonuta  ^iitrpurra  and  Fktateolm^  which  evhibit  thiR  jjowct 
equally  wt^ll  in  li||ht  and  darkness. 

The  jmiptT  V<4B€U  0/  the  ArMttr^—M.  Trknl  continues  hk  inqtiLHai  in 
tluH  di^juirtiiieut  olitiuotliml  boUny  with  much  jiet^venwice  and  cofisid^r 
jincpt^ss*     Mo  di«cilb«i  ^sptcially  the  tnio  ve*sdi*,    The*e  are  canab  with  j 
olro^re«inoui  julG«t  and  foniUHi  by  two  or  three  poms  <jf  amdl  oblong  i 
which  are  nanower  than  those  of  tin?  anrrounding  parenchyma.     They  e« 
lu  the  lenvciD,  atoms,  and  advmtitioua  mots.     In  the  bhide  of  the  ImJ  I 
aPG  armnjirtl  jwiullcl  to  the  wns^    The  ii^inona  marter  which  tJiey  co 
la  p?nef:dly  eidourless  tii  the  roots  ;  but  iii  the  feteitj  und  leaves  it  aAsttti 
yellowish  coloufi  yammg  to  onuige  and  reel     In  some  Artiideie  then?  ar?*.  J 
aays,  two  modifictttiona  of  the  vaaetdar  buTidlc5»  which  he  tenns  n*s|wcti^ 
»ifnpU  and  ro^npotthrl  The  ^intpli?  bundles  Imv*?  the  duimctor  of  the  vimcxi 
htmdlm  of  the  Monoeoty letions  j  they  cire  fonnetl  of  a  vascnkr  fiart,  j 
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^^^^■id  of  a  Hber  portioD*  The  com^xiuiKl  bundles  are  fi^regat«s  of 
H^HIf  or  more  bandies  like  the  precediugi  placed  in  juxta-pogitiou,  and 
iTing  their  liber  ports  con  fluent 

ThB  TmdriU  of  fA^  CucurhU4ieeas.—Th§tff  organs  have  been  carefullj 
)»:ribfd  in  a  paper  recentlj  laid  >»efore  the  Academy  of  Bdencea,  hy  iL 
IL  CThaMn.  Alter  summing  up  all  the  facta  connected  with  the  morphology 
'illie  prooesaea  in  questbn,  the  author  C4>naliide9  :— (1)  That  th^*  temlril  of 
It  Ciicurbitace»  m  of  axiUaiy  origin  ;  (i)  if  it  be  iindLVtde<l,  its  aimlogy 
{th  the  aitillaiy  porta  is  invumhle  ;  if^  on  the  contrtLi^f  it  h  bmnched,  ita 
hidona  correspond  to  as  many  append iculitr  or;rrjui^  (!eayei)f  it^  ituun  poi^ 
m  iieppe«enting  the  branch  ;  (3)  there  ia  no  relation  of  origin  between  the 
ndzik  and  the  ordinary  roots,  but  there  is  a  rektionahip  between  these 
Bgans  and  tJie  adventitious  roots. 

■MdfdiQH  hdivctn  Variegaied  Leaver  ami  Di^vhU  FIow^jl — The  observations 
I  Brofessor  EL  Morren  on  this  nektion  are  of  the  highest  physiological  in- 
'IjtiK^  Tills  difitinguiahed  botanist  contends  that  it  is  impossible  for  varie^ 
ptd  leEves  and,double  flowere  to  cicbt  together  upm  the  same  plant.  He 
ipklns  the  fact  tlut  variegated  leaves  (caused  by  the  parti;d  disappearance 
f  ddorophyll)  is  a  proof  of  weakness,  whiJ/it  doubling  of  flowers  v&  a  proof 
f  sirentfib  ;  and  as  both  these  conditions  eunnot  pasBibly  occur  at  the  same 
bse.  T^rie^juted  leaves  and  double  flowerg  on  one  and  the  same  plant  are  an. 
tity.  Dr,  Seemami,  in  commenting  upon  these  opinions  of  Morrcn^s, 
BulFs  variegated  CamcUia  Japonica  is  a  case  in  points  Whilst 
VW^r  f^amtiJia  JaponioM  of  our  gardens  have  gi'een  leaves  and  either 
louble  or  *ienii-douhle  flowere,  this  variegated  variety  has  flowers  with  tho 
Jfe  nermal  petals  only.  An  ap^xirent  exception  to  Professor  Morren^a  hypo- 
kesii  k  presented  by  Ktrrut  Japonica.  Of  this  plant  two  v^irietiea  have 
NseDtlj  been  introduced  into  our  |>ardens,  but  Dr.  Seemann  suspects  that  a 
hie  on  which  they  are  depicted  was  made  by  the  artist  taking  the  varieties 
itk  vaiicigated  leaves,  and  sticking  them  on  to  the  double  flowers  of  the 
pditkary  green-leaved  variety, — Bee  the  Journal  of  Botunyf  February. 
\\  Th€  Botanical  Coufp-cm^  which  ia  to  be  held  in  May  next,  will  be  presided 
l^cr  by  >L  AlpLonse  de  CandoUe,  who,  since  our  Inst  uisue^  \\m  formally 
IGoeptcd  the  office.  It  ia  to  be  regretted,  however,  that  in  consequence  of  na 
to|iOTtant  mii^ion  to  Central  America,  Dr,  Berthold  Heemann  has  been  coni- 
ibEed  to  resign  the  secretaryship.  Dn  M  Mn^ter^  hm  been  appointetl  to 
be  Tac2t!ii  office.  We  nmy  roention,  too,  in  pttssing,  that  during  Br,  Seemann  s 
b«iiee«  the  Jottn^al  of  Boiuny  wUl  be  conducted  by  Mr.  Carmthers,  of  th© 
SritUh  Museum. 

I  Lomt  Fhrtf.— To  those  who  are  desirous  of  increasing  our  knowledge  of 
Kal  flor^,  we  beg  to  state  that  Mr.  Hemsley,  of  Kew,  is  collecting  materials 
br  ttflomt^f  Bu9sex,  and  would  be  glad  if  local  botanists  would  forward  to  him 
MapUte  local  lists  and  specimens  of  critical  pknts.  Coinmunicationa  should 
^  addfe^^ed  ti>  bitn  at  Kew.  The  same  good  work  is  being  accomplished 
Ibr  Buckinghamshire  by  Mr*  J*  Britten,  whose  address  iji  High  Wyctmibe, 
pucki.  The  flora  of  Middlesex  is  receiving  the  attention  of  Dr.  Henry 
trimen  and  Mr.  \V^.  Thiselton  Dyer,  who  would  feel  obliged  for  notes  of 
bcsitties  or  any  other  matter  (even  the  slightest)  fciatlng  to  the  subject.  In 
(ho  case  of  doubtful  or  critical  species,  scraps  sufficient  for  identificatm 
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would  be  moit  acceptable.      AddieaB,  'Dr.  Umcn,  71,  GaOford  Stmt^ 
Bnssell  Square,  London,  W.C' 

T^  Fibrt<dl4  of  ihi  Antkfr, — The  researdiei  wliidi  baTV  been  condnclel 
by  M.  Adolpk  Chatin  enaUe  Am  to  omcfaide — ^1)  Tbat  the  fibie-celkan 
jCenenlhr  absent  in  anthers  opening  bj  pores  ;  ^2^  that  the  fibre-<3eUs  are  d»> 
fectire  in  a  certain  nnmber  of  anthers  wfaidi  dehiaoe  kngitudinallT ;  (3)  tbft 
in  some  plants,  whose  stamens  hare  andergone  an  arrest  of  dereiopment,  if 
not  morphologic  at  least  histologic,  the  absenee  of  fibre-eells  coincides  widi 
the  incomplete  evolution  of  the  pollen. — Vide  C€mpk€9RenduM^  Jannaiy  22. 

TKt  Spina  and  Thorn*  of  PlanU. — A  Terr  aUe  eseaT  on  this  sobject  hii 
been  published  by  M.  Them.  LestiboadoiSb  This  diadngaished  botaniik 
endearoon  to  show  thac  the  thorns  are  of  two  kinds  :  those  continnoos  willi 
the  deeper  rissues,  and  thc^  which  are  simplr  sopedicial  growths.  Tk 
former  he  divided  into  ^iltrmic^  tpidirmidic^  parmdi}rmatic  and  /t&eriss. 
The  Mcond  ^rrunp,  which  e^pectaUj  form  the  subject  of  the  present  papff, 
may.  he  states,  be  produced  in  the  foU^wing  manner : —  1;  By  a  singie 
foraucion,  coomiencin:^  with  the  bark  which  bean  theou;  2  by  a  na^ 
formation,  sabseqnent  to  the  development  of  the  bark  which  sapporti  then; 
;3'  by  sacceKive  formations  :  in  ^aoh  cases  they  may  remain  acolifona, « 
may  become  tubercalar,  or  even  may  become  coufooudcd  with  the  baik  m 
which  they  rest. 

r^  Structure  *nd  F*tnc^km  o/  th^  F^xrtitwiu  of  A€  ^aCiUr.— M.  Chtin,  i 
who  seems  to  N^  devotiaj  hizLself  to  the  investigation  of  the  anther,  hii  • 
a  paper  in  the  Oymyta  A'lkfsu  Jan.  2nd .  He  defines  the  partition  to 
be  the  lay^r  of  ti»-jLe  wbi:h  tiivides  each  of  the  chambers  of  the  anther 
int<.'  two  disiLnot  thec.t.  It  may  present  any  of  the  three  following  eoa- 
diri;as: —  I  I:  niiy  te  fonned  jf  a  tiarae  in  direct  continoity  with  thift 
of  :he  "  connective  f  £  ::  may  be  entirely  coi»tinite»i  of  the  valve  of  the 
:u::her 5  chaniber  ledected  np.c  :he  " connective  f  3  it  may  be  of  a  miiad 
origin,  and  pirtake  of  i  scd  'X  1:  may  ]uve  three  dilSnent  forms  of  stniD- 
ruTv  :  rku5 —  i  It  a:av  be  ■jclefy  ooc::pi>5e«i  *}£  ibre-cetis  :  h  h  may  have  no 
ttbre-^vlis  ^nterJir  into  its  structure  :  •  it  may  be  competed  of  fifarooi 
tissue,  rp.wcly  so  calle^L 

r^rt'.w?  fv.Tvt«Mf^;. — We  r*r^  to  annocnce  the  deaths  of  the  foDoviBg 
..lisrlniT^'jsJseil  ftr»»«?i v :— Dr.  J  >*epfe  M  ily.  :f  Gntz.  asthcr  of  a  -  Flora  von 
IVctsrhimd,'*  ~  R-canik  ?ir  I\iaiec.'  md  .xiwr  w?cfc*  :  r»r.  P.  J.  Lom^ 
lX::vctopA.^cieraI  '^f  the  Eoyil  Gar-i^  it  FjCki^ini.  tiiiikr  Berlin :  and  Hen 
G-r«v^e  Sv'hmittsruhn.  I>.rwt^r  ..sf  ta.e  Focmic  Gsiri-fs  at  DartiistAlt. 

pi :  F.ct.i'i.iz'^:i,  •/  L»y*.f*j  y.'  ir,»'y  §•"•'.< — In  i  n-rce  vX''Gtnl-ate«i  to  the 
/."if^^u  7  iviitty  tS^r  Febrjarv.  tie  Iwt.  W.  jl  Le'^ton  rec«?rl«  S4>me  very 
in:<fr;;«in:j:  o<>!erriti'.H»  wz;oii  ae  :nia^i'*  ->.»n  tax*  sirject.  I^irin:!  !■* 
*cLnir:er  ais  iKecti-.-n  »■:»  jctrKCte"!  v  tiie  ,wr»ti':as  •:£  a  ssfiill  homblehee 
■  n  the  dowvr*  of  I"i.*i«w  wc^iwiy'Z'tj  r^;w3:j:  ni  hs  jariec  The  bee 
il:  JLte^.'  ■?£  tixe  bi'^sth-'c:.  i3».l  >v  tie  w*;si?it  :t  'is  body  drew  down  the  ale 
ir.*i  tie  k^u  An-i  insert ;^l  r»  pp:o*^*»  tc  tie  iriiaw  of  the  scamens,  for  the 
7117^*  i5e  of  extracting  tie  nectar  In  i:uic  «.  >t  Lei^coc  n-xiced  that 
tie  *ca3ieo»  ^.v^vced  w:ca  i\*u.*:3  irni  tie  red  w»»k  s£;;:ticry  extra-ied  from 
tie  ipex  cf  the  keeL  .iad  ^rick  ict:32K  tiie  xzder  pvttion  of  the  b«iy  of  the 
bee.  wiidt  prjCttKy  carr.ed  a^vnv  jome  of  tite  vo&n  wtsa  hi-n  ^g^  ^i^ghring 
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tlus  probably  iehBhxd  tb^trt.     This  led  him  to  eicsmtiie  ihd 
mam  closeij^  ^nd  the  rtRsnlt  haa.  been  a  vei^  carious  disoortty, 

tbe  itacdAid  ifi  Entten^  agzLiniit  the  other  pttdn^  Unl  liler 
On  opening  some  of  the  bloditomB  before  the  sbitidiird 
B^  Leii^toD  noticed  timt  there  were  ten  anthets,  of  two  dif- 
4  w$tA  «adl  wasmf  altcnuvtin^  ynXh  each  other,  ^'  One  of  these  s/etm  oon' 
i  i€  fiv^  Teiy  kige  sagittate  anthers  ;  whilst  the  other  let  oooiisted  of 
rotojid<H3bloiig  anthers,  supported  on  stajnena  scarcely  reachixijL( 
of  t^  ^[ittaf  e  anthers,  but  botb  seU  not  half  the  len^h  of  the 
L  Strange  to  saj,  in  thia  early  stage  of  the  btoisoni^  the  pollen  of  the 
little  mithets  waa  all  toAtnred  and  fiJlIng  from  the  open  unther>oeIK 
Itlhm  aiBJ^ter*  of  the  other  aet  were  all  closed,  and  the  pollen  in  an  itu- 
Ve  flt*la  On  examining  other  bloesom^  who«e  standard  was  reflexed, 
BmI  ^>at  tlie  Jaxge  aagittaie  anthers  were  lUt  withered^  and  their  poUen 
,  wMM  tbfi  shorter  and  smaller  stanienit  had  beoomo  ^eatlj  ftlfntigmtiMJ, 
fcjo  become  ^nal  in  length  to  the  pistil,  their  antheiMsellfi  expanded,  and 
^kien  mature.  In  this  i!state  the  elongated  stamens  and  the  pi«ttJf  willi 
IRure  pollen  of  thef  at  fiiat^  small  Euithers,  wei«  by  the  weight  of  the 
Bxftiuded,  andi  I  prcsnine,  fertilimtion  efieeted  I  compared  under  ihB 
noope  the  aize  and  appeacEtnoe  of  the  poUen  horn  the  two  seta  oi  anthers* 
ootdii  diatingLtiah  no  appreciable  difierence."  He  now  opened  tocELe  of 
bllWK30na  with  the  unrefieitod  atandjirils,  and  by  the  aid  of  a  camel-hair 
'B^  jODlOTed  tiotne  of  the  pollen  from  the  sagittate  anthers,  and  applied  to 
gl^gnue  of  otlier  blosfjoms  with  unredexed  standards^  Erst  carefully 
Iflng  ll^  une]q>ande<l  antlien  <if  the  smaller  «et  of  stamens.  After  duo 
» bftd  dftpaed,  he  examined  tiiem,  and  found  that  fecimdation  had  not 
II  plnecw  Thn«  there  appears  to  be  a  atate  of  things  in  LupimiM  poty^ 
\lmM  not  imlike  that  wtdeh  Mr.  Darwin  haa  pointed  oat  in  Liiuim  and 
rplanta. 

If  JWI0  avrooj^  in  the  Proeea  of  Df/otieUion  is  the  title  of  a  good  imaf 
I  before  the  Botanitml  Society  of  Edinburgjh  (Jan.  11th).  The  amthsc^ 
W.  IL  M*Nab,  believes  that  the  only  key  to  the  natnt*  of  the  prgoen 
ttfcliaticffi  m  the  study  of  the  dcTelopmcnt  of  the  leaf.  The  leaf  first 
MIS  m  m  amall  mamilla  or  cushion,  which  the  author  called  tlie  phyllo- 
i  This,  at  a  oertasn  srtoj^e,  became  differentiated  Into  two  parta,  one  ma^ 
Kzia— a  atationary  part— the  other  a  rapidly-developing  part  attaobed  to 
isifl»  Dot  directly,  but  through  the  lower  part.  The  atationary  lower  part- 
ftUed  tbe  kypophytt ;  the  other  the  epiphjIL  Tho  hypophyll  developed 
■tiptiLea  from  any  part  of  ita  surface  ;  the  epiphyll  developed  the  parts  of 
ki^  proper-— lamina  and  petiole,  The  stipules  are  thus  not  probably 
of  the  petiole,  but  belong  to  »  morphologically  distinct  part,  111 
of  deciduous  plants  (those  with  free  latei^  utipulea  being  most 
m^  ttid  in  which  the  process  is  best  seen),  the  leaf  Mk  off  ao  aa  to  leave 
H^^aim  and  hypophyll  entire,  as  in  €\fti^t$  Labumvm,  Lwriodmdrmii 
p|f«ra,  &£.,  the  ciaitrix  being  formed  by  the  kifp&ph^lL  Mr.  M'Kab  Con- 
di that  the  reparation,  then,  occurs  l:>etween  one  part  of  the  leaf  and 
tbf^beeween  what  he  has  termed  the  hypcphyll  and  €pij^ytl—md  not 
»«en  the  izis  and  the  lea^  as  has  been  generally  supposed  to  be  the  caee. 
Ili  Fhm  0/  the  Shethiid  M^.-^Mr.  Ralph  Tate,  F.G.S,,  who  was  one  of 
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the  Anthropological  Commission  appointed  to  investigate  the  Shetknd 
Islands,  has  given  us  a  valuable  and  elaborate  account  of  their  flora.  The 
facies  of  the  flora  of  these  islands  is,  he  tells  us,  very  striking ;  especially 
BO  on  the  land-slopes  bordering  the  sea ;  for  thej  are  rich  in  plants  whid 
are  more  abundant  in  petals  than  in  leaves.  Thb  profusion  of  flowers  he 
believes  to  be  in  accordance  with  the  operation  of  a  law  that,  in  proportiaii 
as  the  habitat  of  a  plant  becomes  ungenial,  and  thus  threatens  to  exterminite 
the  species,  the  flowers  increase  in  number  and  in  size.  Mr.  Tate  has  cut 
fiilly  compared  his  own  observations  with  those  of  other  writers,  and  saw 
up  the  results  of  his  explorations  as  follows : — The  flora  of  Shetland,  in  ill 
present  revised  form,  numbers  364  indigenous  species,  and  14  mailLed  indh 
genous  varieties.  With  the  following  exceptions,  all  are  generally  distribfltrf 
throughout  Central  Europe,  and  are  found  in  Qreat  Britain.  The  exceptioH 
ore  Cerastium  Edmo7ist<>nij  Lathyrus  ctcutifoliuSy  which  are  restricted  to  tb 
island  of  Unst ;  Areriaria  Norvtgicciy  also  confined  to  that  island  (the  mak 
nortliem  and  eastern  of  the  Shetland  group),  but  elsewhere  only  known  ii 
Scandinavia.  The  only  boreal  plants  are  Cherlcria  sedoiiles,  Arenaria  Nth 
vesica,  and  Sauss^irea  aJpiiia  ;  (leranium  phmim  is  doubtfully  native.  Eni 
alpine  forms  are  poorly  represented  in  these  isles,  and  the  majority  of  thav 
are  confined  to  Eonas  HilL  Of  the  six  Saxifrages,  8,  stdlarisj  &  mvuKii 
8,  rivularU,  8,  ccegpitosa,  S.  oppontifolia,  and  8,  hypnoideSj  which  range  finm 
Scotland  to  the  Feroes,  Iceland,  and  Greenland,  only  8.  oppositifolia  u  a 
Shetland  plant  (yet  occurring  at  the  opposite  extremities  of  the  mainlandJL'- 
Vide  Jov,mdl  of  Botany,  January. 

The  Fertilization  of  Tigridia, — Dr.  Martin  Duncan  has  contributed  to  tb 
Micro8co}ncal  Journal  a  most  noteworthy  memoir  upon  the  structure  aii 
function  of  the  essential  parts  of  the  flower  in  one  of  the  Iridaceie.  Tin 
observations  as  to  the  structure  of  the  parts  examLned  deserve  the  attentiai 
of  8tnictur.ll  botanists.  The  experiments  conducted  upon  the  fertilisng 
organs  are  also  of  cxtj^me  interest.  Several  of  these  are  minutely  recorded, 
and  in  summing  up  their  results.  Dr.  Duncan  draws  the  following  among 
other  interesting  conclusions  : — From  these  experiments  it  is  proved  that  tka 
impregnation  is  perfected  La  a  little  more  than  twenty-four  hours  ;  that  tlu 
pollen-gRiin  produces  a  tube-cell,  which  grows  according  to  the  manner  of 
coll.s,  which  ])i\sscs  through  stigma,  style,  and  to  the  remotest  ovide  in  the 
ovary — a  space  oftentimes  of  five  inches — in  twenty-four  hours  ;  that,  taking 
the  average  length  of  the  tissue  to  be  perfonited  to  be  four  inches,  the  pollen- 
tube  grows  at  the  rate  of  one  inch  in  six  hours  ;  that  before  the  pollen-tnbei 
are  halfway  down  the  style,  if  their  connection  with  the  pollen-grain  be 
destroyed,  they  still  grow  and  impregnate ;  that  after  the  pollen-tube  has 
fairly  entered  the  style,  it  is  independent,  both  as  regards  its  subsequent 
grow^th  and  impregnating  properties,  of  the  pollen-gram ;  and  that  the  varying 
conditions  of  the  atmosphere  influence  the  rapidity  of  the  growth  of  the 
pollen-tube,  and  consequently  impregnation. — Vide  the  Qttarterly  Jouriuil 
of  Microscopical  Science ,  January,  1866. 


riFIC  SUMH^BY.  233 


CHEMISTBY. 

hm  recently  been  eonaidered  in  detail  by  M,  J.  L, 
actual  knowledgie  of  the  votumitire  rektions  of  ihU 
ift  follows :  —  l»fc.  OrdinAiy  oxygen  diminishes  in  volume  whcai 
td,  tliAt  IB  to  say,  when  is  yoxt  of  it  ia  concerted  into  ozone,  by  elec- 
f  for  eacatnple.  2nd,  When  oxygea  charged  with  ozone  ia  treuted  with 
of  iKtU^^ititu  and  other  oxidiifabie  bodies^  tbe  ozone  diesappearA  with- 
ft  Toiume  af  the  gu5  changing.  3nL  Under  the  action  of  heat,  oxygen 
%  with  oizone  suffers  an  expHmion  equal  to  the  volume  of  the  quantity 
^eii  that  the  gaa  would  have  been  eiipable  of  yielding  to  iodide  of 
QUI,  Th(^e  facts,  he  mjs^  had  to  the  supposition  that  ozono  h  an 
pic  state  of  oxygen,  consisting  in  a  molecular  grouping  of  several  atoms 
[  body.  One  of  the  simplejit  hypotheses  in  this  nialter  is  that  in  which 
lleenle  of  ordinary  oxygen  b*  regarded  ns  formed  of  two  atoms,  ivnd  the 
pie  of  ozone  as  funued  of  three  atoms. 

^ttt  Mdhod  for  pr^aring  AmMiM  Bladk— In  the  BnlkUn  of  tho 
jrial  Society  of  Mulhoiiae,  M.  Far&f  desenb^a  a  new  method  for  pre- 
auiline  black.  This  method  uimply  consists  in  prepuring  hydro* 
ck  acid  of  a  specific  gravity  of  fi%  and  of  disBolving  in  thtn^  hydro- 
^  of  aniline.  Wheu  fkbnca  which  have  been  prepared  with  ehlorute 
y^  arts  waslied  with  this,  an  exqubite  bhick  is  produced  in  the  fixing, 
ibck  thus  obtained  may  be  associjited  with  any  kind  of  madder-colour, 
1  the  subsequent  processes  may  be  tiieated  exactly  like  a  logwood 

17  ioHparcUc  Cobalt  from  ^ichL — A  method  for  this  purjxjse,  and  also 
)  serpoj^tion  of  manganese  from  both  these  metals,  luLa  been  pointed  out 

Terreil  in  a  paper  read  before  the  French  Anidemy  of  Sciences,  Jan- 
«t.  To  a  solution  of  the  two  metaU  he  adds  ammonia  until  the  oxides 
lissolTed  He  then  heals  tho  liquor,  and  to  the  hot  solution  adds  a 
n  of  permanganate  of  potash  until  the  mixture  renminii  violet  trom  an 

of  permaugaHate,  He  then  boils  for  a  few  minutes  and  redLssolves 
tide  of  manganeae  with  a  slight  excess  of  hydrcK:hloric  acid.  The 
m  kept  hot  for  some  houra,  and  then  aet  aaide  for  twenty-four  hours, 
I  end  of  this  time  idl  the  cobalt  is  deiwfiit^d  in  the  fomi  of  a  crystalline 
er  of  a  beautiful  reddish- violet  colour.  Of  this  precipitjUe,  ILH)  part* 
pond  to  22*761  of  metallic  cobalt  or  S81)29  of  the  protoxide.  For  a 
kOCOtste  determination,  however^  a  known  weight  of  the  compound 
i^  Induced  by  dry  hydrogen,  and  thejpure  metal  weigliedL 

0  dweottrrfirf  Osonef— M.  Labord  hm  published  a  note  in  a  late  num- 
tte  CompkA  Itmdns  clearly  with  the  intention  of  showing  that  some  of 

edit  of  th«  discofvery  of  oione  is  due  to  him.  He  says,  **  8ome  years 
cdled  attenlioD  to  the  beneficial  action  of  electricity  in  purifying  air 
E  is  charged  with  the  mmsmatn  which  produce  epidemics.     Now,  since 

1  is  only  oxygen  modified  by  electricity,  it  is  seen  that  OMmomfittv^ 
rsdoni  fully  confirm  nif  views.-* 
fcCt  r» — No^  xur.  ^ 
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Chemical  BhynMs.—l{  science  cannot  produce  poetry,  at  least  it  is  able  to 
do  something  in  rhjme,  as  the  following  quotation  from  the  Chemical  NewSj 
February  2,  will  prove  : — 

'*  Among  the  acids  there  were  Itaconic 
Oxalic,  Cyanuric,  and  Phocenic, 
With  Pambanic,  Crallic,  and  £uchroDie, 

Saccharic,  Kakodylic,  and  CiHiienic, 
Melanic,  Citric,  Kinic,  and  MyroniG, 

Solphoinethylic,  Tannic,  Sulphopheoic, 
Taiaaric,  XanUiic,  Pectic,  and  Cerotic, 
With  Mucic,  Malic,  also  Carbazotie." 
—From  **  Percy  ViUiers,''  a  poem  by  John  Newlandt,  F,CX 
The  Purification  of  Coal-gat. — We  have  received  an  impoftant  essay  oo 
this  subject,  written  by  Professor  A.  Anderson,  of  Queen's  CoU^^,  Birmisg- 
ham.     It  relates  chiefly  to  the  methods  discovered  by  the  author  for  the 
successful  removal  of  bisulphide  of  carbon  and  the  sulphuretted  hydrocarlxHis, 
by  means  of  the  sulphides  of  ammonium.    By  washing  the  gas  with  this 
compound,  a  very  large  proportion  (nearly  35  per  cent.)  of  the  sulphur  impa- 
rities are  removed,  and  the  illuminating  power  of  the  gas,  so  £ar  firom  being 
dimimshed,  becomes  actually  increased.    Professor  Anderson  records  sevml 
carefully  conducted  experiments,  all  of  which  prove  the  truth  of  the  ooDda* 
sions  at  which  he  has  arrived.    We  believe  we  are  correct  in  stating  that  his 
method  is  now  in  operation  at  the  Taunton  and  other  local  gas-works,  and 
that  it  is  highly  spoken  of  by  those  who  have  given  it  careful  consideratioo. 
His  pamphlet  should  be  in  the  hands  of  all  managers  of  gaa-works ;  it  is 
eminently  a  practical  guide  to  the  purification  of  coal-gas. 

The  laic  Mr.  Brande. — It  is  with  much  regret  that  we  have  to  record  thi 
death  of  this  veteran  chemist,  which  took  place  at  Tunbridge  W^ells  on  tbi 
11th  of  February.  Professor  Brande  had  reached  the  ripe  old  age  d 
81  years. 

A  new  Test  for  Uric  Acid  has  been  suggested  by  Herr  Dr.  Dietrich,  who  . 
has  discovered  that  when  a  bromated  alkaline  solution  of  hyposulphite  d 
soda  is  added  to  urine,  it  gives  rise  to  a  brilliant  rose-red  colour.  The  cdoor. 
duMppears  after  some  time,  and  quickly  on  the  addition  of  more  of  the 
bromated  solution.  It  probably,  he  says,  depends  on  the  formation  d 
aUoxantin.  The  experiment  answers  well  with  serpents'  dung,  but  is  difficoH 
to  recognize  with  pigeons'  dung  and  guano,  because  the  substances  themaelvci 
are  of  a  dirty-brown  colour.  This  test  may,  in  many  cases,  replace  tht 
murexide  test,  since  it  is  made  with  little  trouble  and  in  a  short  time. — 
Zeiiichrift  fur  AnalyL  Chem,,  p.  176  ;  and  Chemical  News^  Feb.  23. 

The  Decomposition  of  Iodide  of  Potassium. — M.  Payen  read  a  paper  befon 
the  French  Academy  (February  5)  proving  that  air  has  more  to  do  with  the 
decomposition  of  the  iodide  than  is  generally  supposed.  He  showed  that 
when  a  cold  saturated  solution  of  the  iodide  to  which  a  very  minute  quanti^ 
of  acetic,  nitric,  or  oxalic  acid  hud  been  added,  was  exposed  to  tbe  air,  H 
graduaUy  decomposed,  the  iodine  being  at  the  same  time  liberated  ;  but  when 
the  same  mixture  was  kept  sheltered  from  the  air,  no  decomposition  took 
place.  The  author  attributes  the  result  to  the  influence  of  the  oxygen 
tending  to  oxidize  the  potaaaium,  aiid  oC  the  acid  exerting  its  affinity  lor  the 
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polttlL     Tire  result 3j  he  aiJds,  have  »  pcirticiilur  interest,  Kince  they  mrre  to 

explaiji  the  difference  of  oplmou  «xprefi»ad  bj  eheniMlB,  come  haTUig  uaeit^d 

that  dilnbe  acids  decompose  the  iodide,  while  otherB  hare  denied  t\mt  any 

deoompOBition  take«  pluce. 

■^ttt  Propofium  &f  Oryj^en  «n  Cfrfai'n  ^^^ctTFiJ!^^  qf  Air. — At  a  late  mee^g 

^^Bfe  Muicbester  Litemiy  and  PhUoeophic  Society,  Dr.  Angus  Smith  read  a 

f  "iwy  intciiettting  paper  on  thb  subject    The  specimens  of  air  contraMed  were 

from  St*  John^a,  Antigua,  and  frorn  one  of  our  own  law  courts.     The  lub- 

lablfi  ilicrvp^  that  the  latter  specimeti  contained  ueady  '5  p«r  cent,  less 

than  the  former : — 

QXTQXS  PEE  CENT,  I  if  BOME  SFECnCESTB  OF  ATO. 


18  ft  abore  water.     Fine  cky* 
2*30  p.m. 
l4iL4S'05»  W,  17-12. 

-21 -00(10 


St.  John*3^  Antigaa- 
April  11th,  lS6fi.    9  fum. 

Showery  mDming. 
av9600 
20-9100 
SliKKlO 


Mean  mmm 

Law  Court,  Feb.  % 

186a 

20*64<>0 

20-t>700 


Mean  20-9050 

Law  Court,  from  the 
lantern^  4.30  p.m.,  just  aa  the 
Court  wiLfl  dosing. 
S0-50f)0 
2l»-4800 


Me&n  20'eS00  Mwin  SO*4900 

Ptirafin.  in  Oit  FTe^errnfifm  of  Frt^ots. — In  IHnghT^i  Journal  H  BidhHn 
f^  ta  SoHiU  f%imi*fiu  it  is  stated  that  paraffin  may  be  used  with  advantage 
(fit  the  al>oTe  purpose,  Vohl  coats  the  picturo  with  a  saturated  aolution  fjf 
puaffin  in  benzole,  and  when  the  solvent  haa  evaponitcd,  wushea  the  surface 
Willi  ft  very  soft  brash.  Paraffin  has  this  adranta^  over  other  ffreosy 
1, — it  doe*  not  become  coloured  by  tinie.^FM?^.^  also  0mnic<d  Netot, 
fn  PrepaHn^  P&iajtKiufn-Etkyl.^li  may  be  well  for  young  chennate 
tdhittiw  that  though  there  m  no  great  danger  to  the  a[>erator  in  prepMring 
t^  tddittTn  compound*  of  ethyl  or  methyl,  the  preparation  of  the  [wtaaaimn 
omipounds  of  these  mdicflla  is  attended  with  considerable  risk.  It  ia  stated 
tfBr*  WanklyUt  of  the  London  Institution,  that  when  the  replacement  of 
tti  fine  by  the  alkali  metal  proceeds  briskly,  there  h  a  eonsidcmble  rise  of 
tcstp^atune  both  in  the  case  of  sodium  and  [x>t%*winrn.  From  the  low  tem- 
perature at  which  potassium  fusei*,  it  very  ejunily  liapiM'nM  that  the  pitikssium 
f^ms  ;  and  when  once  thia  occufs,  a  moat  treniendoua  e^Eploebn  is  the  imm^ 
di»*e  T^m\L 

Tk€  Nub  Atifrdhtlic  €%lwfH'BrhoTir  can  be  made  from  chloroform,  by 
foniijp  chlorine  into  it  ;  and  it  has  been  shown  by  Geuther  that  the  process 
tin  be  reverse*! — that  chloroform  may  be  produced  from  chlon>C4irbonT  by 
tjrating  it  with  zinc  and  dilute  sulphuric  acid,  and  then  exposing  it  to  the 
action  of  niiseent  hydrogen.  The  moat  common  way  hitherto  adopted  of 
fofming  bichloride  of  carbon  consists  in  passing  the  vapour  vX  brnvvX^Vi^i.^^ 
rf  tmbooj  together  with  chlorine,  thr&ugh  a  red-hot  tiibe^e\t\iet  toaiift  ^1 
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ihb  pfwes  cfakside  of  fo^ilnir  and  likjbkride  of  cuboo, 

Kpuatcdfitxii  tkefonaerbr  tkeacdonof  potMh.    Hie  bidilande  of  caibon, 

or  cfaloroeulwii.  is  a  mnspanoi  eokunksi  finid,  baTiog  an  ethereal  and 

iveeddi  odour,  not  unlike  cUonliQon.     Ito  ipediic  gnritr  ia  great,  bong  as 

lii^  as  1^6;  dikmicm  is  149.    It  boOi  at  170*  F^  die  boOingiwuit  of 

dikifofann  beii^  141'.    The  deniitT  of  its  Tapoor  ii  5*33,  that  of  diloiofonn 

being4-2L 

Sim^  Chemiad  MtOMM  of  CUmmim§  SQw^  or  SHver-plaU.'-Thk,  vlikh 
wm  sQggeeted  br  Dn  G.  Calven,  F.RjSu  in  the  icoent  Cantor  lectmeiy  om- 
sistB  in  pfamgin^  lor  half  an  hour  the  sihier  aztide  into  a  solution  made  of 
1  gaDon  of  vater,  1  IK  hrposo^ihite  of  soda,  6  oa.  mmiate  of  ammonia,  4  oi. 
liquid  ammonia,  and  4  oa.  cranide  of  potaaanim ;  but,  as  the  latter  nib- 
stanoe  is  poisonoas,  it  can  be  dispensed  wiih  if  Deoeasaiy.  The  plate  beiog 
taken  out  of  the  aohitaau  is  irashed,  and  robbed  with  a  wash-leather. 

Bkaiu  Antoaimi  f — It  is,  aeoocding  to  the  opinion  of  M.  Meisner,  tlie 
fmning  emanation  firomphosphani&  Bm,  on  the  eontraiy^Schaenbein  regards 
these  Tapoois  as  being  nitrite  of  ammonia,  and  other  chemists  look  upon 
them  as  phosphoroos  add.  Experiments  hare  xeoentlj  been  condacted 
bj  >L  Oaum,  in  order  to  dear  iq>  the  whole  subject  M.  Osann  passed 
these  Tapoois  into  solntions  of  ammoniacal  nitrate  of  silrer  and  alkaluw 
solutions  of  oxide  of  lead.  In  the  first  instance,  a  Uack  predpitate  j 
was  obtained,  which  contained  on  the  areiage  97'2d  of  silver  to  278  d  \ 
oxygen  ;  a  constitntion  wbich  gives  it  the  fonnnla  of  Ag,0.  M.  Osann  afc 
first  thought  that  the  oxygen  contained  in  this  predpitate  was  ozone,  whidi, 
having  more  powerful  affinities  than  ordinanr  oxygen,  had  displaced  the  latter 
in  the  oxide  of  silver ;  but  the  oxidizing  nature  of  ooH>ne  has  caused  him  rather 
to  attribute  the  formation  of  this  body  to  a  deoxidizing  action,  such  as  pro- 
duces antorone.  He  afterwards  passed  the  same  vapours,  first  into  an  aUaline 
solution  of  pyrogallic  acid,  to  retain  the  ozone ;  then  partly  into  one  of 
Woolf  s  bottles  containing  a  little  water ;  partly  into  an  ammoniacal  solaticm 
of  nitrate  of  silver :  in  this  case  the  same  predpitate  was  obtained,  thooj^ 
all  the  ozone  must  have  been  absorbed  by  the  pyrogallic  acid.  The  water 
in  WoolTs  bottle,  which  had  remained  in  contact  with  the  vaponn 
from  the  phosphorus,  was  shaken  with  blued  tincture  of  guaiacum,  which 
immediately  lost  itd  colour.  The  same  thing  happened  with  nitrate  of 
ammonia  and  oxygenated  water,  but  much  more  slowly  with  the  latter, 
though  it  was  highly  concentrated.  Hence  M.  Osann  does  not  hesitate  to 
say  that  in  his  experiment  the  decoloration  was  due  to  nitrate  of  anmumia, 
and  consequently,  he  attributes  the  vapours  produced  during  the  slow  com- 
bustion of  phosphorus  to  the  f<»rmation  of  this  body.— -Vide  Journal  fir 
Prnct  Chcmity  xcv.  55. 
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GEOLOGY  AND  PALEONTOLOGY. 


of  Plioiauruii. — Palteontologiats  will  be  pleased  to  leam  tlist 

iome  VBfy  mterestmjyf  renmiiis  of  this  exttoct  creature  have  recently  been 

added  to  the  collection  of  the  Bfitkh  MiiseiimT  and  will  shortly  b«  dcficriljed 

in  the  f<>rthconiiiig  volume   of  the   Pnlipontogrnphicftl   Societ/a  memoirs 

by  Professor  Owen,     The  remains  conai&t  of  ft  nearly  perfect  skull,  with  the 

j  krwer  jaw  at  the  same  individual,  which  are  but  slightly  distorted  from  their 

'  nonnol  form.     The  akull  measure*  nearly  five  feet  in  length  j  from  the  end  of 

I  the  muzzle  to  the  occipital  condyles.     The  rami  of  the  lower  jaw  are  each 

,  upwards  of  live  feet  long,  from  the  pivot  on  which  they  woik  to  the  front 

i  pMutj  where  they  unite  together,     Tlve  fo^ila  have  hecn  pr^ented  to  the 

'  Kitiomkl  Muaeimi  by  Mr.  J.  C.  Manscl,  of  Bkndford,  Dorset^ 

Ths  IVMmton  irold  Mtttfil  of  the  Qtd^ical  iSWiirf^  ha.*  been  awarded  to 
Sir  Charles  Lyell,  in  acknowledgment  of  the  eminent  service*  he  haa 
IKodefed  t^  thp  science  of  geology  by  his  puhlished  works  and  Tesearches. 

Naff  IrUk  Coal  Fostits, — Thix>ugh  the  kbours  of  Professor  Huxley,  Dr,  E, 

P.  Wri^t,  and  Mr.  Brownrig,  some  very  interesting  fosails  from  the  Castle- 

coffijer  a3ial'meiuure«f  of  co,  Kilkenny,  Lreland^,  have  been  brought  under  the 

mke  of  geologiBt^     The  apecinienji  consiist  of  fish,  insects,  and  amphibian 

HptOes,     Three  out  of  the  five  forms  of  these  amphibinns  are  midmihtidhf 

fM»  ta  science,  andj  in  aU  proljability,  the  remaining  two  also.    The  first,  and 

mia$i  remarkiible   geuu»,   Professor    Huxley    haa    named    "  OpAwfe^yei^R,^* 

besiag  reference   to   its  elongated,    snakt^like    form,    rudimentaty    linibsj 

piealijU'    head,    4Uid    comp(re^»ed    laiL       In    outward    form   Opkukrpdon 

fooiewliat    resembles   Stnn   lacertina   and    Amphuiinay   but   the    ventral 

lidboe  appears  covered  with  im  armature  of  minute  spindle-shaped  pktes^ 

lobHqnely  adjusted  together,  as  in  Archwgoiaurm  and  Fholidoffosttr.     The 

tecond  new  form,  which  be  names  L«p^peton>  pOisesaei  an  eel-like  body, 

'»itk  slender  and  pointed  head,  and  singularly  constructed  hourglass-shaped 

icotTa,  as  in  Thecodontosaunts.    The  third  genus,  which  Professor  Huxley 

Ulna  IMhyerpeton,  has  a!so  ventral  armour  composed  of  delicate  rod* 

IBm  owdaa ;    the  hind  limh«   have  three  short  tfjes.  and  the  taU  wa» 

(Qircfed   with  small  quadrate  scutes,  or   fipparcntly   horny   scale»»      The 

f  {ntnh    new    amphibian    Labyrinthodont   he    appropriately    names    KmU' 

tirpdm^  a  gingnlar  nJamandroid-Iooking  fonu,  but  minute  m  compared 

with  the  other  aasodal^d  genera.    Its  highly  ossified  vertebral  column, 

fmlfii^ed  epiotic  bones,  and  armour  of  overlapping  scutes,  determine  its 

^iaoto'  in  a  remarkable  manner,    A  poper  lias  been  read  before  the  Royal 

Iiyi  Academy  upon  the  subject,  and,  in  the  course  of  the  discusiion  which 

Jtilkiwedt  Professor  Hanghton  said  he  had  Professor  Huxley's  authority  for 

stitiug  that  the  coal-pit  at  Castlecomer  had  within  a  few  inonths  atfordeii 

'Nrre  important  discoveriea  than  all  the  other  coaJ-pits  of  Europe, — See  the 

^^ttdogical  Jfcfa^astji*',  January, 

^  Stfiietun  and  AJfimtia  o/  ^0:^00 M.^Profei^ior  W*  King  de&ervea 
>tt«e  ctedit  than  we  were  inclined  to  afibrd  hira  at  first.    We  do  not  x\\«eaiSL 


foS  =*:puli»  scisarcK  biticw, 

5;c  :J:e  -jz'>;raz.-.-t  .:  2ls  iz^iirl-esw  tat  for  the  rash  zeal  with  which  he 
it  L-:^>:---i  zr^.c  '.rsi^jrz  r.'ii:'^<e  iia  Irish  science.  At  a  meeting 
.c  "J:-:  •.--•  L  v:. -'il  S.'.:-:T7.  i-ili  in  in-?  l«*th  of  January,  he  and  his  col- 
'.c-JiT--:^.  -"^  :\.tzkj,  zriiit:  fu'rw;kpi  their  gtfdogical  mareVnest  once 
:::'.r^.  Ti-:;-  -vlI  li-^  :-  L-i^zizc  zz-i  .ipLZir-a  of  those  who  are  experienced 
Ji  X.  .TWO  cLu-  .4««rr:iCL*.!i.  ds^:  Ijosiucs.  ^  the  remit  of  something  whidi  they 
:erai  2i_jKrai  5«-.:r^-«'ici>  c  H-.  weT«^.  they  have  not  found  any  supporters 
lAii  t^  xivi  7«c«r  -»i:>^  vTis  reaiii  by  I^.  Car^nter  immediately  after theiit 
£ifr  s«r«>:'i  V  .-.iiT*.--.^  "a  zi'.re  -jsazL  ev<=rtha:  Sctfooa  iaa  fomniiniferouAfo(:siL 
1*3  'Ji£s<^  ?si3!r  1  r.  '/.ftTTyEiCcf  >c.ice«i  :biic  a  recent  siliceous  cast  of  Ampki^ 
r^i  i-.oi  *Ji<f  A.5?:7i!-;ki  .-Msc  eiiibited  a  perfect  representation  <rf  tbe 
-  jtiwsi.j,Tii  -t-fc  ■  "wii-ci:  tie  icrh-jc  JK^ciibed  in  his  former  communication 
,'tt  :Je  >CTiocjL-«r  :l'  I  sm  ru  izi  wiidi  led  him  to  infer  the  nummuline 
Aifin-:.-.e>  .:  :ii:  ^::;l»:c:  :'.«2i_:i:5*r.— a  ietermimtion  which  has  since  heen 
wvc?.-'i:x^i  J-  It  L-u^-iic  r!ij*  ~  Si^bestiform  byer' was  then  shown  to 
yfvi.V"  ■:  y  :>.'%'*  X  ^r-f*  ;i  :«i?ma  ryiKe  variadona.  vhich  can  be  closely 
yar^Itif.i  ?  -.jv^'xr  '*-!Lcii  riisc  Ji  tiie  coarse  of  the  tnbuli  in  the  sheUt  of 
e\>:.-ii:  '^.'srjL'L.ji'-i'i  f' ra::^j:_:-.'Ru  and  to  be  aaweiated  with  a  stmctore 
<;vi*.«:*.  >.ti.^ar  •-■:  -j^  ^iv:';j:;Lr  sra«A*r>  iater-'en^ng  between  the  outside  of  the 
yp.'t'^T  *a*I>  £  -.ji;  ,-iLini  :t;r^  And  the  intermediate  skeleton,  by  which  they 
■o*fo,»iii«.'  -•-»».  ft;''.-*  ■=.  >  r;!<rr.v  ju-irr-d  ry  the  aothor  to  exist  in  CalcarinBL 

IV  C;ir«jvoc-T  >i;i.-a:^.i  tiie  .'cini-.i:  adrtutced^  by  Professor  King  and 
l>  fiuL'^tt^^;-,  ji  :ae  ?p!^xd:T;  puper.  a=d  s&ued  that,  even  if  the  remarkable 
ic(iiir*c:c  *jiu!>«<v^r>  ji'ilowed  :iiz  in  tise  cakanK'Oa  layers,  and  the  anange' 
'tKu^  .><  .u«.  vi  .u'ri.>  a  ~ji:  H^-ahjc  liniestoiie.  could  be  accounted  for  by  in- 
.•ri;*»:i.v-  i^ttK:*.^  -ii^rt  <..^  r-u.ii3»  the  zummuhne  structure  of  the  chamber 
>•:».. s»«  ...■  ^-Ilcu,  :jv  i.icii.L  jB««r^s.  a--  pttialiel  can  be  shown  in  anyuh 
i«.*iis,»n.xi  ■ji.-ii.-ri.  VirA;uv.u  I:  .".iicl-jsLoc.  the  author  scattrd  that  he  hid 
rv^vjn.;>  icuvitAi  jVilAW  ji  s  -sject::iea  ot  ophicaicite  from  Bohemia,  in  a 
's^ix'iuj^.-.i  -4  ^uv-.>>  'r*  in  -iv-jtr  >L.iiiau.  aa-i  in.  a  specimen  of  serpentinoofl 
.•iiK'NA'iix.*  >«.ac  :o  >;:"  v.'ba.-».cs  I, ;•■♦.•  Ji  ?y  It.  G'inibeL  of  BavariiL 

: 'n •  i««<i    .*. .  4.^.' '*fK.     \\  ^  vicr^c  to  learu  ■•t  the  death  of  Professor  OppuL of 

V  t;iiou   .i:id   Ji    Vr.    y.'p.-rt!r.>.nmer.   or   \.*er^ed.   two   mobt  distinguished 

i  .W.':  /*  .'•»  Mtm!n*t*n.  X  rosk-  3ieasurui:r  I'*  feet  ±  indies  in  k^;th 
i.Ki  ^'  tvlK^  a  ..  r-tuii:i.f*'«ce  ^  Lae  tiucitejc  part,  has  been  found  ten  feet 
.\a-^  ,K-  Nil  Ttvv  :•  .-Vw-avaiirr^  tor  ^[nvei  tor  the  Spiildinjr  and  March 
■o  v» ,.   u  ■ -K  -'m^  .ii  l\vi»u!^  ^c.  Jaaie;^     It  L^  in  a  aood  state  of  preservi- 

*>.*.x  ..■,  :  nM  I  I  ;si«.  S'iiie  :jcvi>,>«cini:  specimens  of  vegetable  famak 
vii  ru  :,  *  .»^^..  ..i  v,.,^^,;^»  ^4j^  -j^.^  L-4:3m  Bay.  Arran.  were  exhibited  by 
M  \\  .r.s^.i  i.  4  i^;^  iivx.  ri^  r  :ae  M.i:iche»ter  Get»lot3cal  Society.  The 
x;';u*  I  H.»  ^.!  .5^..  ,  ,(5^  s.  >%vi^'  .movitika  iMPvareti  Like  an  ordinary  piece  of 
^  1  r.^. •..,■.  ,  :..  ..^^j,  -t  ^i^.j  ^  >:ra:::Mi  wyrv  novtL  They  appeared 
V  >../tiui-.,i,  ^  'i- •.iiii.f: -..i.  i' t^Mtini'^fini^  ^c^  ind  thev  ^^^  imnni 
"A  ^  H  taotUii^  j:iu.   -uia    jctii  cii*. -.[.•i.^.i  -juth  ji-h  in.>m  an  adjoining 

9mduv%.      \  i»a.-i^rM-»h  *■]  cii     r^iiiaJy  Appt^^ired  in  an  Aiw- 
'  H«hiwh  iiu»  ^..iic  '.Ik-  pxi::..i  .■[  .jur  H::;:'i^h  -  Press,"'  describe* 
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tdeiftil  tos^iX  lAt^Ij  foiind  in  New  ZedUmd  The  puaugii^  sUtev  tjie 
to  be  tbiit  of  a  ^gantlc  bird^  wMeb  stood  tweutj-fivt  feet  kugh.  ll 
MCK^  into  BevemL  Pide  oateologicai  details  (among  othera  statiiig  tbat  the 
wm  of  ejjoniious  size) ;  and  th«B€  led  to  tbt*  foUowing  rt'umrkAj  which 
publiahed  in  the  Time4  by  Pit^festsor  Owen  : — "  Pfy&graphii  like  thivt  an 
yie  *  Gi|^ntic  Bird '  iisiiailj  include  eleiiienU  whit^h  the  naturalbt  sees  to  he 
blal  to  the  mtriproUitioii  attadied  to  the  ft>€ts  ;  jot  these  umy  \>e  well 
di&emiig^  attendcin  nnd  inquiry.  Kew  Ze^iluud  was  undoubtedly  the  inod  of 
bilge  birds,  but*  like  their  few  ex  letting  eonj^eners  m  other  piutj^  of  the  world, 
^  hpftd  wita  smHlI  ;  thut  of  a  DtncmitB,  thrice  the  bulk  of  U*e  liirgcit  liying 
ftslrich,  doea  not  exceed  eight  inches  in  lengtli.  The  notice  of  the  remains 
R^md  in  the  province  of  N^on  asBUre^  me  tliat  they  are  those  of  n  saurian 
tfptile,  iind  indicate  the  Jiuassic  age  of  the  '  beds  of  limestone '  in  which  they 
hn  been  pelrified  Barte  of  a  Plesictsaurus  were  discovered  in  that  provijice 
bf  Mr*  J,  H,  Hood,  of  Clnny-houBe,  Dunkeld»  in  1861 ;  but  the  pre&ent  are 
tfinolher  kind.  Should  this  letter  api^te^ir^  and  meet  the  eyes  <vf  any  colonist 
iblie  to  gmnt  the  request,  I  would  a^k  only  for  a  single  vertebm  (joliit  of 
lick  ar  tiLil)  and  one  of  the  supposed  feathen*  of  the  *  gigantic  bird/  and 
fnmiie  to  return  the  name  of  the  aniinid/' 

^mtdk/rmn  th$  DUwmmi  of  ikt  Tiber. — A  collection  of  theae  ha*  recently 
hm  obtained  by  M.  lie  Vemeuih  Thej  coosiHt  of  teeth  of  a  large  hippopo^ 
tUuQA,  of  liunoecero^f  horse,  deer,  and  wdd  boar.  At  Ponte  ^lolle  the  bonee 
m  oodt  abandant,  but  they  are  better  prej^ervod  at  >Iont  Sacr^  in  the 
€limum  ©f  the  Atime^—Bnlltfin  i^kc.  GioL  Ft,,  vol.  xxu. 

Th€  Qiaeiid  Fh^iio^naui  of  Caitltmss  have  l*een  very  carefully  studied  by 
Mr.  T.  R  Junuflsoii;  who  hu£  reported  the  reaults  of  his  inquiries  in  a  paper 
kt^y  reiid  before  the  Geologicjd  Society.  The  glacial  drift  of  Caithneaa 
ttaun  in  abeet^  filling  up  the  low  trough*  and  winding  hoUowa  which  form 
tb<f  beds  of  the  streams,  the  rock  a  on  the  higher  ground  being  either  bare  or 
iidden  by  a  growth  of  i^at  and  heather.  It  thins  out  at  altitudes  of  fpom  Itii) 
lii  1^0  {mi,  and  its  thiakneas^  therefore^  l&  variable,  although  it  t^eldoin  exceeds 
»  hundred  feet*  Mr.  Jamieson  Emt  defioibed  the  diBtribntion  of  the  drift- 
b*d*  over  the  area  in  queetion,  their  texture  and  colour  at  the  different 
Wliti^  in  which  they  occur,  and  the  nature  and  appearance  of  the  stones 
mi  bonlderft  found  in  them.  He  then  noticed  the  broken  state  of  the  MhoUs, 
^Hnortoominnnspeciea  being  Cjffirina  hlandmL^Aitartc  batmlU^  A ,  dlipiicci, 
TdUfua  calcarm^  T.  BaJthica-,  and  Turritdla  U7iptlift/t,  The  dii"ection  of  the 
E^-i&l  markings  on  the  rocka  was  shown  to  be  pretty  uniformly  frt>iu  N.W, 
IftEE  (truo);iiO  that  it  must  have  been  produced  by  a  movement  of  ice 
Jfcpoeediiig  from  an  ertemal  region  to  the  N*W.,  and  not  by  glacier-action 
E«ooeeding  £rom  the  interior  of  the  country^  as  is  the  case  in  the  midland 
J^on  of  Scotland.  The  glacial  drift  of  Caithness  and  the  old  bouldej^oky 
of  the  middle  of  Scotland  resemble  one  another  in  their  physical  arrangement, 
out  diJfer  in  the  prevalence  of  marine  organisms  in  the  former  ;  the  absence 
"rf  tranquilly-deposited  glaciid  marine  beds,  of  momLneSj  and  of  gravel  hillockj*, 
^sA  the  deficiency  of  valley  gravel  in  Caithness,  are  alao  points  in  which  the 
^^Kial  series  of  that  area  ditfers  from  tlmt  of  Central  Scotland ;  and  Mr. 
^mamom  inferred  that*  of  the  two  series,  the  Caithness  drift  wiyi  the  more 
Ib  conclusion,  the  author  described  the  deposits  of  the  post'-glacial 
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period  in  OMthnfm.  and  Aawtd  tktt  therdid  not  difier  wmrmaHy  from  those 
oocnning  in  the  resi  of  SroHand 

Tke  IriA  CrammofOi — ^Xe.  6.  Hcoir  KiBibanetmtribates  a  tcit  interesting 
paper  on  these  prxmitzre  kke-dwcllin^  to  the  last  nomber  of  the  DMin 
QuarUrhf  Jovmo/  cfSeintn,  The  eaaar  is  amplT  iDiistiated  vith  maps  and 
woodcntB,  and  is  wcqth  pemsaL  He  Ins  found  that  a  number  of  islands  in 
BaDin  Loa^  co.  Gahnr,  are  reaDj  the  lenmants  of  |Mle-faabiutioi)8.  In 
islaiMl  Xa  2  a  sccdosi  made  to  the  depth  of  £Te  feet  diacoTeied  the  follow- 

inc  materials : — 

^^  Pth. 

6L  Peat  and  day aboat    0  9 

a.  Peat  and  stones,  with  a  few  bones ^        0  9 

4.  Wood  ashes  and  peac  with  thocsands  of  nnbioken  cbenr- 
stones  s  f«^v-  broken  haatl  nnta.  a  few  broken  bones, 

teeth,  and  a  ban  of  red  cokmai^  matter  ^        2  6 

3w  Basket-flixir.  aboot  one  and  a  half  inch  thick 

±  Sawn  oak  beams.  S  bj  6  inches       ^f        ^  ^ 

1.  Peat ...    OTer     0  6 

5  0 
The  cWk  beams  were  evident  sawn,  not  cot  with  a  chopping  instmmeDi 
Tbroo^  then,  at  aK-vot  nine  inches  apart,  there  weie  pairs  of  dovds 
that  weie  nscd  to  fasten  the  basket-Aooiing  to  them.  In  this  floorings  at 
eTeiT  nine  inches,  weie  pc4es  ^^5  inches  thick,  throng  which  the  dowds 
went  and  &fle!ned  the  fl«wnn^  to  the  beams.  These  poles  seemed  to  be  of 
ash  saplings.  wbDe  the  nest  of  the  floor  was  made  of  hazel  rods.  Hie  cnn- 
ntye  ^f^nsed  :o  bare  been  divided  into  hnts  or  apartments,  as  part  of  a  row 
of  a5ih  piles  three  inches  in  diameter  w«i  observed.  Xo  stone  or  otber 
impies^onij^  were  foond.  a  cirvnmstance  which  Mr.  Kmahan  attributes  to  the 
in<\Taapkte  chaiactor  cf  his  ei:j4o»i5c*a5. 

TV  Ap(  c/  yt*i%. — A  Mr.  John  Lnvke.  whom  we  do  not  suppose  to  be  a 
lineal  des»ivriani  of  the  p^eat  cte^phTsician.  has  ps^nonnced  the  foDowing 
Tcidioi,  in  the  cas»e  of  positrre  rrrw  specsluiTe  archaEM>logr: — **  It  is  snb- 
mined  thai,  cvooedinj:  their  dae  Talne  and  significance  to  the  discoTeries  of 
^-Otvi^^ts.  And  arv*)uro!\Yists.  the  phez^jcnesxa  addnced  up  to  thb  date  do  not 
affoTvi  ai?eqvji:e  cndeace  in  dc-monstratioffi  cf  the  imiTeisalitT  of  the  (so- 
temaoiV  Stoae  ei*.  c^c  tha;  it  ariedated  ccrilisiiion  npon  onr  globe  ;  and  both 
suTxsi  and  s<vr,Ur  lust^cy  a«v»Td  with  hzman  exf»enence  in  authenticatiDgt 
fii^^  the  Miva^oal  liinit  of  <viW  rears  since  the  creation  of  man  ;  secondly, 
that  ciTiliaiivT^  not  sava^Ty.  wr^?  hi*  jciziitire  condition:  and.  thirdly,  his 
wtter  incapabihiT  vf  5»plf-:Y^nirT*::.  r.  fr,  z:  r*::rfc3  tr^vi  physical  decadence,  apart 
ft^^n^  e\ierr.  ai^i  and  instracticc" — S^ :  a  yn^^  rt-rr'  l-ff'^rc  thf  Boyal  IriA 
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The  €i§ar  Skip, — ^This  renmrkable  vessel,  named  aftef  the  futher  of  its 
Am^&ty  the  IIo§a  Whianif  has  been  flttccessfuOy  Laiuicbed  from  Mr.  He|K 
north's  ynrdj  in  the  Isle  oi  Bogs.  She  has  been  already  described  tu  theie 
dkhnuna,  wid  it  will  therefore  he  unnec^saty  to  say  more  thnn  that  she  h 
356  feet  long,  and  IG  feet  in  diameter ;  luid  her  enginesj  will  probably  iiiJiatte 
%i^%^  ht^rae  power.  It  is  expected  that  in  the  truil  tripa^  which  will  shortly 
tak@  phice,  «he  will  attain  a  speed  of  at  lewAt  twenty  knoti  an  hour. 
Eifiiraulic  Lift  Gravintj  i>ucfc,— Mr.  Edwin  Clark  has  describeil  to  the 
^3Bftitute  of  Civd  Engineer  the  plans  ho  ha;?  adopted  at  the  Victoria  (London) 
Gnmg  Docks.  Ttie  principle.^  of  thefie  doeks  is  to  provide  a  »itigle  lifting 
pit,  oat  of  which  the  vesseLi  m^iy  be  raised  bodily  on  pontoons  which  after- 
ntds  float  them  in  shallow  water  to  a  convenient  berth  for  graving  purposes, 
He  ihi|K  are  ra-isecl  by  hydraulic  presses,  the  ide^a  of  which  appears  to  have 
htm  derived  from  the  presses  employed  in  raising  the  Britiinnia  and  Conway 
Tabakr  bridges,  designed  nnder  Mr*  Clark 'B  soperiutendence.  At  the 
Tiftoria  Docks,  the  depth  of  water  in  the  Hft-pit  h  27  feet  ;  that  over  the 
list  of  the  d*>ck  are*!  is  only  six  feet.  In  mising  a  vessel,  one  of  the  pontoons 
B  fepsraght  over  the  lift-pi t,  iilled  with  water^  and  sunk.  The  vessel  ia  then 
floibed  in  over  the  pontoon,  and  the  pontoon  and  vessel  raised  together  by 
ik  hydmtiiic  presses,  "^Tjen  ttt  a  sufficient  altitude,  the  water  is  drawn  otf 
from  the  pontoon,  which  then  floatci  the  vessel  to  its  berth  in  the  sliallow 
»mt€r*  Tlie  whole  operati&n  of  lifting  occupies  only  about  half  an  hour,  and 
the  lifting-pit  is  then  really  for  the  reception  of  another  vessel  At  the 
Victoria  Docks  there  are  U^  presses,  with  lO-inch  rams,  having  a  stroke  of 
25  feet.  This,  with  a  water-pressure  of  two  tons  per  circular  inch,  gives  a 
J$U]  hfting  power  of  U,4i>0  tons,  less  the  weight  of  the  cro^heads,  ranis,  &c.^ 
nting  to  620  tons, 

WaliT  Suj^ly  tJ}  Totpns  in  Laneashir£  amf  ForW iVc*— Mr*  Dale  has 
Hitofed  a  magnificent  project  for  the  supply  of  water  to  towns  in  the  North 
otEn^nd,  from  the  Cumberkud  and  Westmoreland  lakes,  Ulles water  is 
4T7  feet  above  the  searlevel,  and  H  awes- water  61)4  feet,  considerably  more 
Ami  the  elevation  of  some  of  the  YorkKbire  and  Lancashire  towns.  Mr,  Dalx^ 
bs  aekcrled  a  line  for  the  pii>es  by  Anddeaide  and  Kendal  to  Keighley,  and 
Iheaoe  through  Leeds  (277  feet  above  seadevel),  Wakefield  (mi  ft.),  Bews- 
bojy  (\B7  ft),  Halifax  {6t)4  ft.),  Rochdale  (472  ft.),  and  Bury  to  Liverpool 
^  iL%  a  total  course  of  170  miles.  He  proposes  i^  supply  of  131  million 
J  daily,  to  towns  along  this  route,  and  estimatea  the  cost  of  c^nstruc- 
I  »t  ^6tXO0O  to  j^TOjOOf)  per  million  gallons  snppUetl  daily,  or  a  total  cost 
iMne  or  t<^n  mUlions  sterling, 

|€^^aw  Ferryboat, — A  small  ferry  boat  has  been  constructed  for  Glasgow 
r,  propelled  by  jets  of  water  forced  throii|^  openings  in  the  hull  by 
Qttiftigal  pump.    There  are  four  cluumels  from  tht  same  pump-chamber, 
t»o  leading  lowardii  the  bows  and  two  towards  the  stem.    By  opening  the 
po  fonner,  the  vessel  goes  backwaids  ;  by  opening  the  two  latter,  it  goes 
bj  opening  one  towa;rd8  the  bow  tmd  one  on  the  other  side  towards 
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the  stem,  it  turns  on  its  centre.  If  two  on  one  side  are  opened,  it  goes  broad- 
side on.  The  channels  are  opened  and  closed  by  balanced  valves,  like  engine 
throttle-valves.  This  little  cnft  has  been  working  successfuUy  on  the  Clyde 
since  November,  and  its  constructors  claim  for  the  principle  many  advan- 
tages, especially  for  ships  of  war. 

P€troleum  as  a  SubMHuUfor  Coal. — Some  recent  experiments  with  petro- 
leum oil  used  for  heating  water,  gave  results  from  which  it  was  estinutted 
that  petroleum  had  more  than  three  times  the  heating  effect  of  an  equal 
weight  of  coaL  Mr.  Richardson's  experiments  at  Woolwidi,  however,  gate 
an  evaporation  of  12^  to  13-66  lb.  of  water,  by  one  pound  of  American 
petroleum ;  9*7  lb.  of  petroleum  being  burnt  per  square  foot  of  grate  per 
hour.  With  shale  oil  the  evaporation  was  10  to  10^  lb.  of  water  per  poond 
of  fuel  The  evaporative  power  of  good  coal  may  be  taken,  for  comparison, 
at  8  to  8j^  lb.  per  pound  of  foeL  Taking  into  account  the  saving  of  freight 
due  to  the  better  quality  of  the  friel,  and  the  saving  of  labour  in  stoking,  it 
is  possible  that  at  some  friture  time  mineral  oil  may  supercede  coal  in  some 
of  our  ocean  steamers. 

Ffitk  of  Forik  Bridge. — Pariiamentaiy  sanction  has  been  obtained  for  a 
bridge  ovw  the  Frith  of  Forth,  of  a  magnitude  which  gives  it  great  scientific 
interest.  It  is  to  form  part  of  a  connecting-link  between  the  North  British 
and  Edinburgh  and  Glasgow  Bailways.  Its  total  length  will  be  11,755  fiset, 
and  it  will  be  made  up  of  the  following  spans,  commencing  from  the  soodi 
shore : — First,  fourteen  openings  of  100  feet  span,  increasing  in  height  from 
65  to  77  ft  above  hig^water  mark ;  then  six  openings  of  150  ft  spni, 
Taiying  fri>m  71  ft  to  79  ft  above  high-water  level ;  and  then  six  openings 
c^  175  ft  span,  c^  which  the  height  above  high- water  level  varies  irom  76  to 
83  ft  These  are  succeeded  by  fifteen  openings  of  200  ft  span,  and  heigk 
increasing  from  8(^  ft  to  105  ft.  Then  come  the  four  great  openings  of  iW>fl 
span,  which  are  placed  at  a  clear  height  of  125  ft.  above  hig^  water  spring 
tides.  The  height  of  the  bridge  then  decreafies,  tlie  lar«:e  spans  being 
followed  by  two  openings  of  200  ft,  varying  in  height  from  105  to  100  ft. 
above  high  water  ;  then  four  spans  of  175  ft,  decreasing  from  102  to  96  ft. 
in  height ;  then  four  c^iemngs  of  150  ft  span,  vairing  in  height  frt)m  95  to 
91  feet ;  and  lastly  seven  openings  of  1(X)  ft.  span,  97  to  92  ft  in  he^ 
The  piers  occupy  l,0lV5  ft.  in  aggregate  width.  The  main  girders  are  to  be 
on  the  lattice  principle,  built  on  shore,  floated  to  their  position,  and  raised 
by  hydraulic  power.  The  total  cost  is  estimated  at  £476,543. — Engineering^ 
Jan.  5. 


MEDICAL  SCIENCE. 


Who  /»rrt  di$eortrtd  Tritkina  1  is  a  question  which  has  given  rise  to  con- 

sidomblo  ctmtroversy  during  the  past  quarter.    Dr.  T.  Spencer  Cobbold  has 

oleared  up  the  whole  question  by  a  veiy  interesting  and  able  contribution  to 

itntttmpoiaiy  Tk*  Laned^  in  which  he  shows  that  the  merit  oi  ^e 

17  tt»  M  often  happens,  not  due  exclusively    to  one  indiridasl 

^J*  aiijs  Dr.  Cobbold,  *•  the  discover?  of  the  actual  fleah^onn  itedf 
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^Hmrane  U>  be  impemhubly  associated  with  the  difitinguuilied  namas  of 
^H^  Bftgietj  and  Wormald  ;  ^  hikt  the  scarcely  \es&  iuiportaut  dkcuverj  of 
Itfr  leGi0i^«hAped  and  caja£ed  capaule^  inii^t  permit  &  auuikr  hnicketiD^  «f 
bt  jmmtm  of  RiltoiLt  Peacock,  and  UodgkiiL 

Tim  PimaH  oj  NiHum  Okomder. — ^The  peaeorchee  -which  were  conducted 
ttm  «^  %  ririJa  have  been  quite  recently  followed  up  hj  Professor  Pelikui, 
i  BL  Fefc^Tiburg*  who,  in  some  respects,  eciufirnifi  the  coudusions  of  tlit 
fwmah  losicolugiit.  He  believer  thai  the  yeUow  resinous  matiter  is  ibe 
Ripoitaiit  principle  of  the  plant,  and  he  h  dl>^poi^  to  think  that  Hatioui 
1^  be  ^mplojed  with  ud^anta^  in  caaes  where  digitalis  is  now  used.  The 
pspumemtft  which  he  cionducied  upon  frogs  with  this  sub^rtance,  as  weJl  as 
Dtb  tbe  alooiholic<Hftx(ueous  extinct,  buve  led  him  to  the  foUowiug  couduaion^: 
•-L  When  iiiat  admini^t^reil,  it  producer  an  acccleratioa  of  the  heart'a 
KiktL  2.  After  a  few  minutes  the  beats  of  the  heart  beoonte  less  ftequetiL 
1 1  he  puleitttoiis  in  dimiuifihiijg  W^onie  iire^ihtr,  and  then  ceaae  entirely. 
i  The  veutdeU^  are  nt  this  period  empty  and  irmctii^e,  but  the  attricloi  still 
Rntmae  to  contxtict  5.  Fiiudly,  the  heart  haoomee  oompletely  paralysed, — 
IFide  Vomjuks  iCendua^  Jannam 

flu  Ka^wrt  tjf  CM&ur*BHndnai$.  —  In  the  Fkihtofidoai  Mag^dm  for 
F^bruai^y  aik  important.  pft[jer  haa  been  translated  hom  F&ggmim^t 
Afmidtn  upon  the  mature  of  colour-blindness.  The  author  of  tho  emny  re- 
kned  t%  Herr  Dr*  K  Bo!^,  of  Berim,  dcHfribes  an  iristrument  which  he  has 
KiQftJucted  for  the  detectiuu  uf  oolour-blmdnesa,  and  for  Ciitiuiating  it«  cx- 
etiL  Numeroua  researches  have  enableil  him  to  conclude^ L  That  witb 
lie  oobui^ blind  it  u  always  light  of  the  jgfreatest  or  of  the  letot  refningibility 
lit  tn^  beoomeft  imperoeptible.  2.  That  inrBriably,  as  the  diseifie  iiicrew3«i, 
ke  fw^ffiit  oeases  to  perceive  only  that  li^ht  whicb  bad  prerioady  tto 
^test  *jr  smallest  refnangibilitj  ajiion^  the  rays  visible  to  hijti,  3.  That 
nloOT'bitndness  b  always  chaiscterizcd  by  a  shortening  of  the  spectrum  and 
lerer  by  tin  interruption.  A  eomplt^t-e  and  accurately  defined  spectrum  thus 
km  by  itB  extent  a  measure  of  the  degree  of  coloar4)liiidiieis.  Hctt  Boio^B 
HpBieni  consifta  of  a  nmrr^r,  condensing  lens,  and  pri^ut,  by  which  a  well* 
Wbd  foiar  spectrum  is  produced,  juid  therefore  accurately  determines  the 
ateat  of  the  utt'ei'^tioiL 

^tVrm  jarinrd  in  the  Kidnfi^t  f — Herr  Pr.  Zideaky,  in  a  recently  pubHi^hed 
Hbr,  teoords  afnne  expertmiiMfi,  which  seem  to  prove  tlmt  liren  is  formed 
tm  kidnep  and  not  in  the  bloo<L  He  reiiiiivcd  the  kidticyis  from  vjtrioiis 
tBliQAliy  ami  exaiiuDCNd  the  bloo<l  sub^efjuently  for  ure^v,  but  without  finding 
vpf  tncee  than  usniiL  In  animaLt,  however,  in  which  (withont  removing 
Itkidaep)  he  pliw?ed  a  Uj^ture  upon  the  uretera»  he  found  the  prriportion. 
^\mA  in  the  blood  lai^ly  increaied.  Aa  the  consequence  of  several  ex  peri- 
feenti  Qpon  birtis,  reptilei^  and  mammals,  he  concludes  that  the  kidneys  do 
itot  aimply  allow  uric  acid  to  filter  thronirh  them,  but  tbat  they  form  it,  and 
Mnn*  i«  «iually  formed  tn  greftt  part  in  the  kidneys.  Ho  dfies  not  believe 
ftHoiKBiie  lociclcfDtd  are  doe  to  tbe  wccumuhttion  in  the  blood  of  cither  ure* 
to  &fmQ«>nia,  but  i*  more  disposed  to  attribute  them  to  defective  eiiuiinjition 
^  ttUier  extmctive  principles  and  of  watcn — Viiie  Tht^.  LanM  Jifwrd  of  ths 
Bkw  af  Mtylirinr,  March  3. 
^ftagnMe  ^J  r'fcsfcrfu— Madame  de  C^fltftebiau  has  written  to  the  Frefneh 
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Acaidemj  requeftmg  it  to  direct  its  Comromionera  to  esamiiie,  with  the  aiil 
of  the  BohiT  micTQSGopef  the  Aitinialciiles  to  whicli  she  attributes  the  prodac-    J 
tion  of  cbolem,  nnd  speeimena  of  which  ahe  oHers  to  place  at  theLi  dbpoml      J 

The  A^commofUtiwift^poHYr  of  tht  Eij^, — The  manner  in  which  the  htiaum  \ 
ey6  altera  its  facua  for  the  perception  of  object*!  at  vflriotia  dlatjiiices  \m 
always  been  a  difficult  problem  for  physiologists  a!id  physicista.  The  Uteii' 
ttire  of  medical  science  is  fuU  of  dissertations  on  thii  subject,  yet  very  little,  I 
if  anything,  is  poaitiTely  known  of  the  exact  means  by  which  the  allemtioait  1 
achieved.  There  appears  to  be  now  a  tendency  among  ophthalraoloi^iaU  to 
believe  that  the  effect  required  ia  produced  by  an  altenition  of  the  fannof 
the  crystalline  lenn  of  the  eye,  which  bevomea  less  or  more  convex  as  o<:ciiBia]i 
demandB.  This  view  has^  juet  received  a  mther  strong  condeumation  by  Uie 
Ber.  PKifessor  Haughton,  of  Trinity  College,  Dublin,  in  souje  remarks  pulj* 
liahed  in  the  ZhJAin  Quarkr!^  Journal  qf  Sciatct,  Speak  in^^  of  the  aJteta- 
tion  of  form  in  the  lens,  he  says  : — "  Even  this  must  take  place  on  si  f*i 
greater  and  more  importiint  scale  thim  anatom instil  liave  as  yet  suspected.  Tk 
change  Aniounta  to  the  addition  of  a  dwultle  convex  lens  of  crown  g]m 
having  a  radius  of  a  third  of  an  inch.  Anatomists  have  not  as  yet  diiicovert^«i 
a  mechanism  for  changing  the  shape  of  the  lens  sufficient  to  pro<:lucc  thesi' 
lesults.  The  lens^  should  almost  be  turned  Into  a  sphere,  and  I  know  of  mi 
ciliary  nmsdes  capable  of  effecting  ao  great  a  change." 

The  Orgttni»(^tii07ir  of  thi  *^  CdV* — If  we  are  to  believe  in  the  statements  of 
M,  Balbianit  a  French  naturalist  of  consideniblo  repute,  the  function  of  the 
cell  in  animals  is  far  more  complex  tlian  ia  generally  believed,  M.  Balbkfti 
seems  to  support  the  cell  tbeoristis  iit  their  opinions,  for  he  gives  tlie  cell  m^i 
its  nucleus  peculiar  vital  powers,  ( Jells^  he  says,  have  a  vital  individuality ; 
they  manifest  phenomena  of  movement  and  sensibility  ;  they  are  the  seat  of 
oonsiderable  nutritive  activity,  and  the  nucleus  is  the  principal  centre  of  this 
activity.  The  most  extraordiutiry  fact  which  M.  Balbiani  adduces  i&f  thfll 
the  phenomena  exhibited  by  the  nucieus  are  due  to  the  presence  of  a  *erie^ 
of  canals  like  those  of  Infusoria,  which  serve  for  the  distribution  of  liquids 
in  the  interior  of  the  parenchyma.  If  this  dkcovery  be  tnie,  M.  Balbiani  luw 
thrown  a  new  bght  u^jon  the  sulyect  of  tisgue  development  by  estabbshing 
the  existence  of  a  circuktion  of  fluids  in  the  elementary  parts  of  tbt? 
oi^ganiam, — €*ofr>pks  Ecftdust  Dec  26. 

A  Trkhina  Vmi  miMi&Ti,  oousiatiiig  of  M,  DeliJech,  Professor  of  Medi- 
cine ;  M,  Eaynal,  Veterinarian  ;  and  M,  AJfort,  baa  been  sent  by  the  French 
Minister  of  Agriculture  to  Grt^rmany,  to  examine  and  report  upon  the 
Trichina  disease,  prevalent  in  pirk. 

Tha  Stmdure  <ff  th4  Blood  Olobiths. — In  the  Report  of  the  Proceedings  of 
the  Royal  Academy  of  Sciences,  St»  Petersburg,  we  find  an  essay  upon  the 
structure  of  the  minute  corpiLScIee  which  give  colour  to  the  blood  M* 
Oiiaiannikof,  the  author  of  the  memoir  in  question,  states  that  in  all  eases  the 
blood  globules  possess  a  distinct  inend>ranous  waU,  which  is  acted  on  differ- 
enUy  by  different  fluids,  and  which  differs  in  its  reaction  from  the  nucleus 
and  contents.  The  blood  globules  of  the  tiame  nninml  are  not  idike.  The 
contents  of  the  coi-pnscle  cry3tall»7.e  easily  within  the  surrounding  envebpe. 
It  is  wrong  to  suppose  that  special  fluids  are  required  to  alter  the  form  of  the 
blood  globules,  a^  these  bodies  change  their  outline  even  under  the  influcUGA 
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of  tiie  senmi*  AH  tht  cdnstitucnta  of  tlie  cofpusde— membraDe,  nucletu, 
uDd  ooDtente — dkaolve  readilj  iu  the  semM^  and  in  water,  alcohol,  8olutioiiB 
«f  iiqpri  md  athief  fliiida. 

Fr^ettaHoKM  of  C&d-twer  Oil — We  Imve  recei?ed  a  pamphlet  by  Mr< 
C  CI  J*  Gufflpoy  (I/Judou :  Hardwicke),  in  which  wUl  be  found  siome  valuable 
delub  ooncemijig  the  dto^m  nold  by  MeaarB*  Barr  k  ('o,,  of  Fleetrfttreet, 
izbd  idikJi  hare  receatly  been  so  faTOumbly  received  by  the  profe^iotL 
fhm^  dra^m  are  composed  of  the  watery  extnicl  of  cods^  liveiB,  coaled  with 
mgu.  They  contain  all  the  valuable  principles  of  the  oil  m  n  concentmtcd 
Imxu,  and  whilst  they  ure  perfectly  t^isteUsi  (aft^e  as  £ir  fts  the  eoftting  of 
ng^  m  concerned),  they  do  nol  produce  paoflea.  The  saceharide  of  cod-lirer 
fftlj  another  and  veiy  different  pre[)amtion»  to  which  we  mm&  time  since 
WtSkd.  attention,  ab  being,  according  to  Mr,  Attfield'as  anatysi^,  a  mere  quack 
fabpoetnre^  hi  declared  by  the  maker  to  contain  eeveml  euutpounds,  and 
ftniDtig  others  snlphui^  brumLne,  and  hypopho^phite  of  lime,  not  enumerated 
hr  the  chemiat  to  the  Pharmaceutical  Society. 

A»i  thf  %il4m  he  nffmmvM  /— M.  Pbillippeaux  allegea  that  it  can.  In 
mwmi  animals  from  which  he  almost  entirely  removed  the  spleen ,  he  fonnd 
1lut  tbia  oc^an  wm  regenermted.  When  the  extLrputi^^u,  however,  had  been 
oomplete*  no  re-development  took  place.  The  researches  which  have  been 
oODdncled  by  Bignor  Peyrani  lead  to  different  conckiijimM!;.  This  ph^^ai- 
ok^t  uiertd  moel  podtively  that  under  no  circujustancea  m  the  spleen 
le^mciated  when  it  haa  been  partially  i^emoved.  He  recoids  seyoml  ex* 
Inuuiite  tending  to  eorroborate  hia  opinioua.    **  Who  ahall  decide  I" 

Glfe^^n  Ml  the  Titsues  of  Endoma. — -Dr.  Micbael  Foster  pubH^es  a  valuable 
fnper  in  the  FroceedtH^  ef  ih^  M&ifol  Soeuty^  in  which  be  states  that  he  ha» 
hmd  glycogen  in  the  substance  of  the  tape-worm  and  in  tJiat  of  ^  round 
V0CQ1  of  the  pig.  The  most  remarkable  imt  in  conuection  with  this  diacovery 
11  the  clrcuuistaDi^  Uiat  an  aninial  which  lives  iu  a  fluid  whoee  ispect&i 
qnaUty  m  the  convenion  of  starch  into  nugar^  should,  uevertheleaB,  ponem 
the  power  of  atnassing  glycogen  within  its  own  body.  Tliere  is  no  sugar- 
arming  ferment  iu  the  bodies  of  the  entozoa  examined  by  Mr.  Foster,  From 
tkk  fifcct  the  writer  infers,  that  if  the  niiitnal  ^widlow.s  the  intestinal  juice  in 
idiich  it  Uvea,  the  fiUf;ap-fonning  femient  coutitint;*!  iUi*reiii  either  do^  not 
|tttt  through  ita  inteiitinal  wall  into  its  vis<%ml  cavity,  or,  if  it  does  pass,  it 
b  ftt  once  destroyed.  It  iis  evident  that  the  formation  of  glycogen  in  the 
Aicana  takes  place  under  conditions  very  different  from  those  tmder  which 
glycogen  is  deposited  in  the  mammalian  liver,  since  there  is  a  powerful  sogar- 
fofnung  fenneut  m  the  latter, — See  also  LanM  Etcord,  Feb.  10. 

Tka  PoimmGua  MfffcU  of  AUohol. — Supporters  of  teetotaliiim  will  be  pleaacfl 
to  pemse  an  essay  on  thii  atibjcct  by  iL  G.  Pemietler,  of  Rouen.  The 
memoir  we  refej'  to  is  a  "  Doctors "'  tht\^U,  and  it  treat  a  especially  of  the  condi- 
tioii  known  as  alcoholism.  The  foUowinj^r  are  some  of  the  author'.^  con- 
dnskma ; — (1)  Alcoboliani  is  a  special  affection,  like  lead* poisoning  ;  (2)  the 
imlonged  pressence  of  alcohol  in  the  stonmcb  produces  inilammation  of  the 
wiHa  of  thia  organ  and  other  injurious  legions ;  (3)  the  gastritis  produced  by 
tbohol  may  be  either  acute  or  chronic,  an<l  may  be  conipliaited  by  ulcer  or 
giaiefil  or  partial  hypertrophy,  or  contraction  of  the  opening  of  the  stomach, 
«r purulent  submucous  iufiltiution;  (4)  in  certain  cases  o!  akoliQ\ic  ^\xv^I\I.^^^t\(^; 
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tnbiikr  i^badi  of  the  stomadi  beeome  mfbnied,  and  poor  the  pus,  which  they 
aeerele,  into  the  ttomidi  or  into  the  cettnhr  tiame  of  this  aiguL 

Profegmn-  Wwriz  has  been  ^ypointed  Dean  of  the  FMoltf  q£  Medidne  at 
Finis. 

Digkrmct  Utwmm  CaUJyiie  ami  CM  jPhsnowrMi— Ahhoogh  we  csimot 
leprae  with  all  that  Dr.  Beale  has  written  upon  this  sobject,  we  hare  mnch 
pleasure  in  hijing  his  obeerratioiia  before  our  readers,  as  worthj  ot  their 
Dr.  Beale  ^inks  that  there  are  rerj  stroog  aigamenli  in 
of  the  belief  in  a  Tital  Ibiee,  and  ainee  nnny  of  our .  **  ^ositiff 
phikoopbaa"  eontend  that  so-called  vital  aettoaa  wmj  be  explainad  upon  the 
principle  of  cataljrsis,  he  has  tried  to  eompare  rital  (1)  and  oafealjtic  phe- 
nomena. We  onrsehres  do  not  think  it  fiur  to  compare  cataljus  with  odl- 
aetion,  for  aa  jet  we  do  not  know  what  eatalytie  mtium  is,  althoiigh  we  gife 
it  the  tent  catalysis  from  the  effects  whkh  we  peroeiTe.  We  think  it  ii 
certainly  impossQile  to  explain  certain  of  the  pfocessca  of  life  bj  what  ve 
jet  know  of  physical  laws,  bat  we  contend  that  this  does  not  wanant  as  in 
condnding  that  certain  phenomena  are  nol  referrible  to  physical  laws.  Dl 
Beak's  aigament  appean  to  as  to  be  this :— We  cannot  explain  the  phenomens 
issocistcd  together  ander  the  term  life,  by  reference  to  what  we  know  of 
phyrics,  therelore  we  most  refer  them  to  the  c^Kiation  of  a  force  we  do  ae< 
know — theritaL  We  do  not  think  this  is  fidr  reasoning.  Hie  only  jastifiiUe 
cneMtoBonappeawtoastobethia.  Neither  physicists  nor  ritalists  can  expiiii 
life  by  reference  to  the  recognind  laws  of  force ;  Imt  the  phyridsts  hare 
analogy  on  their  side,  and  the  YitaHsta  have  nothing.  It  is  better  to  eonta 
our  ignorance  of  a  complex  phenom»ion  than  to  waste  good  mental  power  in 
control  eny  iriiidi  can  nerer  be  dedsiTe,  becsase,  like  Mr.  Gradgrind,  whit 
we  want  ^k  fects^"  The  flawing  are  some  of  Dr.  Beak*s  oboerrationB :— 
^  A  Tety  littk  considerstion  will  show  that  there  k  little  analogy  between 
eote/yne  and  the  phenomena  whidi  occor  in  connection  with  Unng  edit. 
The  lifeless  catalytic  matter  nerer  mahiplies ;  the  liring  always  ^oes.  Hie 
Ufiriess  paaees  throng  no  definite  stages  or  states  of  being ;  the  Krii^  inTi- 
riably  does  so.  The  lifeless  cstalytk  body  does  not  neoeesarily  alter  in 
chemical  comporitioa  daring  its  action ;  the  Uring  one  k  always  ondeigoiiig 
change  in  its  actire  state.  The  fiist  cannot  be  said  to  form  new  mmtiud; 
the  last  always  exhibits  thk  property.  Neither  the  assimilation  of  food,  mr 
the  eonyenion  of  food  into  blood,  nor  the  conTersion  of  blood  into  oigsn  or 
textore,  can  be  correctly  spoken  of  as  doe  to  catahak  or  contact-action,  fer  k 
these  processes  not  onJ^  are  certain  dements  of  the  pabnhim  taken  into  the 
TeiT  substance  of  the  matter  which  k  the  catahtk  agent,  but  these  become  s 
pari  of  the  agent  itselC  In  no  case  does  the  food  directly  become  blood,  or 
the  blood  andeigo  direct  conTeision  into  organ  or  textore,  bot  both  food  and 
Mood  pass  throng  a  transitioa  stage,  daring  which  neithn'  the  compoonds 
exkting  before  nor  those  which  are  to  be  prodoced  can  be  detected." — ^Vide 
Medical  Timet,  March  la 
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METEOEOLOOY. 


Bockfyf  for  the  enLX^ura^ment  of  b^Uoon  jMioentd  &ad 
b^  been  formed  under  the  presidenc;^  of  thd 
Bnke  of  Atgyll ;  th^  Duke  of  Sutherland  and  honl  Ricli^rd  Grosvenor  axe 
tilt?  vice^preisitleiitfii  and  Mr.  Jamea  GlalAher  is  the  Secretary*  The  wub- 
MCfnptimi  for  membeta  k  to  be  £1.  Is.  annually,  and  it  b  proposed  to  ptircha^ 
gTouiidii  and  apparatus.  Subscribers  will  be  fumi^^bed  with  tiuketa  of  ad- 
tttiaifioD  to  the  ^munds  on  public  da^  It  i^  akto  proposed  to  issue  tickets 
for  a  »eut  in  the  balloon  car  on  certjiin  dnj^  and  to  bive  a  balloon  alwaja 
inflated  and  fmdj  ht  ascent. 

3VW  CmiMilnti&fir  of  MekorUis, — A  number  of  interesting  inqniriei  upon 
llw  coiii|Ki0ition  of  these  curiDua  bodies  have  been  conducted  by  M.  Daubr^ 
A  itti  endeavoured  to  produce  artificial  nieteoritea,  by  combining  together 
Wi^W  materials.  Ulb  first  experirnenta  were  made  with  femiginous  meteor^ 
Itfs,  which  he  divides  into  three  claases — (I)  natire  kon  alone,  (2)  iron  with 
globutea  of  peridote,  (3)  iron  asjsociatetl  with  ailicates,  poridote,  and  pyrf>xene- 
All  meteorit-es  are  covej^d  with  a  black  CTjstalline  crusty  formed  bj 
the  fttsioti  of  the  exterior  layer  in  the  passage  of  the  atone  tlirough  the 
atmopphcre.  All  the  coniponenta  of  stone  are  abo  of  an  eminently  ciystal- 
Uoible  tminre.  It  uJii^ht  have  been  expected^  therefore,  that,  ftftc*r  fuging  a 
liwAWffitey  A  OTstalline  aurfacef  would  bave  been  obtained  on  couling*  No- 
lUllll  «l  the  mn,  however,  happena.  When  a  meteorite  is  fuaed,  the  maat 
iepafil<»  into  two  p^rta  very  different  from  eadi  other ;  the  earthy  aubstanoea 
1  till!  metJiUic  part  solidify  aepoi^itely.  Tbe  manner  in  which  these  reaidues 
fetalliie  is  alti^^'ether  different,  owing  pr*>bably  to  the  rapidity  of  cooling. 
Hie  crystak  obtiiined  by  the  fusion  of  meteorites  re^mble  the  long 
needlen  water  fonna  on  freedng  slowly,  whde  the  giunuiar  senu-crj^atallina 
sttructiire  of  natural  meteoritea  resembles  hoar-frost  or  mow,  formed 
the  Hudden  pa4i^T;,'D  of  water  from  the  atate  of  vapour  to  the  aoUd 
M  Daub  fee  proceeds  to  point  out  the  analcgiea,  chemical  ftud  minecalo* 
gicaL.  of  meteorites  with  terrestrial  roeka,  obaerving  that  as  yet  nothing 
LiMi  been  fuiind  in  tbo»e  bodies  which  is  not  a  common  constituent  of  the 
aoriace  of  owr  globe.  He  remarks,  however,  ihnt  one  eatential  chemical 
f  h  the  i*tato  of  oxidation  of  the  iron,  stating  that  the  protoxide,  so 
mn  in  our  bzi^tc  silicate  rocks,  b  ahuo«t  entirely  wanting  in  meteoric 
f  being  apparently  replaced  by  native;  iron.  The  maaae^,  therefore,  ho 
I  to  hafe  been  orij^inaHy  identical,  but  haro  been  modified  by  different 
k— Vide  CoptpiiS  Hetifinitt  Jan,  29» 
77i*  Mfif&rohtfkat  0taracUr  of  ihf  Month  of  January. — In  nn  intereaiing 
little  perioflicAl,  the  Mttforohnjiml  MtiQasdnet  we  find  some  Uflcful  statist ica 
conceniing  ibe  sibove*  The  nioeit  geneml  characteristics  of  tlie  mimth  were 
ilji  mildne«i*,  windin^^,  and  wetness*  In  so  hirge  an  anm  m  tho  whole  of 
ibe  Britbh  islcj*,  exei options  alwaj-'a  occur.  In  January  the  stations  whose 
nji'ivrdn  W(  re  exceptional  were  the  North  MiiUand,  and  the  East  of  Sdjlhmd 
and  Ireland.    The  ioutb  eafjt  of  Enghind  bad  tbo  greatest  ex^eas,  much  of 
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which  was  attributable  to  the  remarkable  &11  of  snow  on  the  11th,  which 
(as  is  not  infrequently  the  case  when  snow  falls  heavily  with  an  ab  tem- 
perature of  32°)  was  yeiy  dense,  and  almost  sticky,  from  its  semi-fluid,  semi- 
firozen  state  :  such  snow,  of  course,  adheres  with  especial  closeness  to  trees 
wet  with  the  rain  which  preceded  the  snow ;  then  came  frost,  binding  all 
firmly  on,  until  even  the  telegraph  wires  were  as  thick  as  one's  arm,  and  it  b 
no  wonder  the  break-down  was  almost  universal  in  the  district  where  the 
above  conditions  were  fulfilled,  which  was  generally  the  case  in  North  Suskx, 
Kent,  Surrey,  Middlesex,  Herts,  and  Oxford. 

The  Minimum  Therm&meter  on  Orcus. — Mr.  Symons,  the  author  of  **  Biilash 
Bain&U,"  states  that  the  instructions  hitherto  issued  on  the  placing  of  the 
minimum  thermometer  on  grass,  have  been  rather  vague  and  require  mm 
strict  definition.  He  thinks  that  probably  Mr.  Glaisher^s  paper  on  the 
"  Radiation  of  Heat  at  Night  from  the  Earth,"  [PhiL  Trans.  1847,]  affords  the 
best  basis  for  instruction  upon  the  subject.  As  meteorology  is  now  becoming 
as  popular  a  pursuit  as  any  we  know  of,  we  subjoin  Mr.  Symons's  remarks  for 
the  benefit  of  our  readers.  "  We  may  remark,**  he  says,  "  that  when  com- 
mencing observations  with  a  thermometer  on  grass,  we  made  use  of  a  patch 
of  turf  about  2  ft  in  diamater,  and  on  subsequently  removing  the  instrument 
to  a  large  grass  plot,  the  recorded  minima  were  so  much  lower  that  we  rejected 
aU  the  previous  readings.  Has  any  one  tried  the  effect  of  simuUanms 
readings  on  large  and  small  sur£Eu;es  of  grass  7  As  to  the  effect  of  variatiotts 
from  the  length  and  quality  of  grass,  the  results  arrived  at  by  Mr.  Glaisher 
were  that  long  grass  gave  l***!  lower  min.  than  short,  and  that  if  the  tbe^ 
mometer  was  even  one  inch  above  the  grass  it  would  be  2°'8  warmer.  Tlieie 
are  several  points  well  worthy  of  consideration.  For  instance,  would  it  be 
well  to  adopt  some  substance  of  high,  but  constant,  radiating  power,  and  not 
like  grass  varying  with  its  daily  growth  ;  or  is  it  better  to  let  grass,  which 
has  been  our  radiation  measure  for  some  years,  remain  so,  but  try  to  make  the 
conditions  uniform  at  all  stations  ?  Again,  the  spirit  minimum  often  reads  5" 
higher  than  Caselli's  mercurial  minimum.  Is  it  not  imperative  that  ^ 
should  use  one  or  the  other ;  or,  at  any  rate,  that  it  should  always  be  state<i 
which  is  used  ?  Lastly,  the  Scottish  Meteorological  Society  recommend  a 
spirit  minimum  whose  bulb  is  black  glass,  while  those  used  in  England  are 
mostly,  if  not  all,  transparent  spirit,  in  clear  white  glass.  Comparison  of 
these  instruments  should  be  made,  and  the  results  will  find  ready  insertion 
in  these  columns/* 

Weather  Foreknowledge  is  the  title  of  a  clever  little  pamphlet  published 
by  Houlston  &  Wright,  and  which  gives  much  valuable  information  upon 
the  subject  of  Weather-wisdom.  We  do  not  think  all  the  writer's  theories 
are  correct,  but  no  one  who  has  read  his  essay  can  fail  to  become  to  sonic 
extent  a  good  weather-prophet.  We  commend  "Weather  Foreknowledge" 
to  our  readers*  notice. 
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MICROSCOPY. 
IlhimineUion  of  Opaq%ie  Objedi  Wiukr  High  Powers. — In  our  lust 
we  descnl>ed  the  iiigeiuoBa  mvention  of  Mr.  Smith,  of  Kenyan 
CUktg%  VS*j  which  hiis  been  adopted  with  alight  modification  by  Mesari* 
Fowcl  &  Leaknd  We  Imve  now  to  describe  a  method,  based  upon  a 
Minil&r  principle  to  Mr*  Smith's^  which  hns  been  deTised  by  Mr.  Dancer,  of 
Manchester.  Instead  of  pliicing  the  mirror  Linmeilmtelj  over  the  opening  at  the 
hK^  of  the  object-^liissi,  a  sniivU  j^pecubtm,  B,  one-sixth  of  an  inch  In  diameter^ 
it  intzodnced  i  nto  the  fiont,  Cj  of  the  body  of  the  niicroacopoT  2i  inches  above  the 
top  of  the  objeetive.  A  lateral  opening,  D,  is  made  in  the  body  at  right  angles 
to  the  Bpeeulnm  for  the  admbaion  of  light,  to  be  reflected  down  through  the 
objective  to  the  object  below  it     The  interposition  of  thin  small  speculum 


HOl  produce  any  dkagreeable  effect  in  the  'field  of  view,  and  in  tlie 

L^^jtfF^ififctjnti   of  objects  it  h  easy  to  use  that  portion  of  the  field  which 

'  la  between  the  centre  and  the  &d^Q.     With   proper  manipulation,  good 

^finltion  may  be  obtained  by  Mr.  Dancer's  method  when  the  Kpocidum 

employed  i»  of  the  proper  curvature.     The  conlriTance  can  always  renmiii 

attached  to  the  microscope  without  interfering  with  the  general  appearance 

f)f  the  instrument,  and  when  the  use  of  the  speculum  is  not  required,  it  can 

13*  withdniwn  or  turned  aaide  oat  of  tlie  field  of  view,  and  the  aperture  at  the 

■ridi!  of  the  ^Kxly  nuiy  be  dosed  by  a  small  &hutt4;r.     The  new  coutrivance 

_«aii  be   odapt^d  to  both  binocular  and  uniticular  microscopes.     Another 

^tiirKl  ronaisls  in  plae'uig  a  conCAve  mirror,  at  at  A,  so  tw  to  reflect  light 

ftirn  thpJUgh  the  prism  of  the  ndcroacope,  and  upon  the  object     We  tuUJit 
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remiirk,  in  coiinectiou  with  the  subject  of  iUuniination  of  opa/(|zie  objecte 
tmder  high  powers,  that  the  principle  upon  which  both  Mr.  Dancers  and 
Mr.  Smith's  appUaivces  are  conatructed  wa«  desciibad  first  jears  ago  by 
Mr,  Howitt 

Nober^s  Ttd^laiM.—hi  ane  of  the  kte  numbem  of  the  new  and  axcdkal 
Microacopicftl  Journal  edited  by  Hetr  ]^Iax;  Behidtz«,  this  stxjmitii  baa- a  pa|^l 
on  Nobart^s  toBt-platoa,     It  iippeftra  ilutt  Robert  now  prepares  his  test^im^l 
new  form.     The  speciuieua  describetl  by  the  t^titer  contain  nineteen  gjoupn 
of  Enes,  from  twi^'^'  to  Trak^"  opart,  and  thufi  ananged : — 


1st  set^  Ww 
ind  , 


3i>i  set,  ^BTT- 
4th   „   Wriy* 


kCi 


18th  set,, 
19th    „ 


I 


The  highest  set  M,  Schultze  has  been  able  to  define  with  centra!  illtnniiitttioii 
ifl  the  9th,  which  is  resolved  by  Hartnack*fl  innner^ion  aj^em  N^o.  10,  and  bv 
Merits  immemion  syatem  ^,  With  oblique  illuiaination  be  hm  not  been 
able  with  any  combination  to  ^t  beyond  the  15tlL  He  coiMsidcis  themwt 
difficult  &pecinienj  of  FkuT^sigmtM^  angidaium  to  be  about  equal  to  the  8th  or 
9th  set  of  Kobert'a  Unesj  and  the  larger  iast&noes  to  correapond  with  tie 
7tL — Vide  QunrL  Jo^urn.  Micros^^p,  Shienm,  Jannaiy, 

Spuitnerti  o/  Trichina. — Wo  have  received  fmm  Mr.  Collin  a  a  very  good 
specimen-slide,  in  which  a  number  of  Trichiniv  from  the  fleeh  uf  pork  4W 
w*ell  shown.     With  a  power  aa  low  HA  two-thirds  of  lui  inch  the  womis  come 
out  very  nicely*     In  some  few  castas  the  saca  arc  ruptured,  and  the  little^ 
isolated  parasite  may  be  seen  aeparately  coikd  up.  fl 

A  Pockd  C&mpound  Mitroscoptj  of  very  iBgenious  consftruction,  baa  been™ 
devised  by  Mr.  William  Moginie,  of  Mobus,  Baker's  establishment    Wli^n 


Htw  Pockrt  MIcnwCTjw. 

in  its  ra^e  the  ingtrunient  fl|)pci)js  aa  a  snaall  oblong  boit,  i 
Bily  pliwced  in  a  greatcoat  pocket.  When  required  for  use^  fto"lwi||f 
coni-nintTig  nn  attach  ed  stage,  is  taken  out  and  fuatened  on  the  co^w,  into  tli9 
Jowt^r  part  of  whii^h  a  small  inirmr  is  inserted*     A  Ic^g,  moving  iifioii »  iiage, 
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k  thea  pilled  out  &om  tlie  bottom  of  ths  case,  ia  fixed  by  meojia  of  a  oftkh^ 
Kke  a  liouHe-ludder,  (uid  the  vippaxa^tm  in  ready  for  tiae.  Altenibioii  of  fociLM 
id  ol^aiiied  by  an  eiay  tQleaoopk!  moveiueub,  and  tis  the  imlvi^r^nl  sci^w 
is  eiuployedt  any  (ibjectiv&s  may  be  used  We  hnvo  used  Mr*  Mogmit*-» 
miia^Qioope^  and  ca,u  apsiik  wiatl  of  iL  It  b  n  hondy  imttomeutj  and  will  be 
found  uhAiI  1^  iK^piial  physiciaE^  and  held  hotaimta. 

The  tM*  Obj^i4}0  iu«d  li^tti  t!u  BiiwcHjlaT  Mknaaeqpe. — We  uiiiief3t4Uid 
that  by  an  nrrau^mdut  of  pmiu^  and  |KimlleI  plntiOM  Mriiiiiii  Powcl  Sc  L&aland 
kive  isucce^ded  ia  ubtatutng  pecfoet  definition  With  a  t'o^Il  inch  obj««*- 
gUs»  employed  with  ul  binocular  tnkttMDO^, 

Papers  jnekting  to  Jlicposcopic  Anatoaiy  :^ 

BOTAXT. 

The  Proper  Veaaek  of  ihi*  Aroidefe, 
The  FibaM^lk  of  the  Anther. 
The  Btnict?wro  of  the  Partltious  of  the  Antben. 
The  Parfea  involvud  in  the  Proct'^s  of  Defoliation. 
Qeoloot. 

The  Stnictui^  and  AfBnittcts  i  if  Eozoon. 

Who  first  tiiij^ovcfwl  Trk'hinfl  t 
The  Production  of  (Jholera, 
Tlie  Ch^gnuizfttitin  of  tlie  ("VU. 
The  Structure  of  the  Bbod  GlubuU^, 

ZoOtOOT. 

Stnt<!hirp  of  the  In  vesting  Tunic  in  Gr8gaidnidfl&, 
The  Development  of  the  Infu^ria. 
The  Metamorphosea  of  OstracodA, 


MINING,  METALLURGY,  AJSI>  MINERALOGY. 


iK^i  Gold.~Daimif  the  y^ir  1BS4  we  learn*  from  statiiitlca  ooly  recently 
pttblkhieii,  there  werv?  tive  j^old-minesi  working  iti  MeriiioGtlii^hire,  In  the^ 
%3^Um»  were  crusbe*!,  from  which  2,867  ox.  of  ^M,  valued  at  £iJ»n91,  were 
<^^btaiae<L  This  is  in  e?tcee!»  *A  the  tjuantity  obtained  in  lb63,  whicli  W4i3 
only  53ig  0*. ;  hut  it  is  uofisLderabt^^  knA  tbau  tile  produotloji  of  t8(i2,  wbau 
fi^M  QS-t  ItA^fiug  a  mlua  of  £20,3i}>0,  were  extmctefi 

Imfmvtmmt  in  PaniAOH^s  Proccm  ftw  St^pttnUintt  Lmdfrom  JSiimr. — An 
iMOOliI  of  an  improvement  of  thi^t  kind  appeara  in  the  BuUtH^  dt  h  8ocMti 
^Miniqnn  fnr  J^LQuary.  In  a  factory  at  UoltMppel  they  melt  the  lead  in  a 
pot,  and  tht*u  nm  it  into  a  cn'Staliizirig  iJtio,  when  they  cover  the  &uda^  witk 
I  frat^mi^utii  of  coke,  u|ioft  wbieh  a  thin  stream  of  wnter  is  direct&4  An 
at4>r  \wuv^  »et  in  movement,  a  circular  motion  iai  giveti  to  tEo  masa  of 
Qilal  Cf/vec^i  with  eoket  and  thu^  the  entiro  »ui'&oo  be<|iially  moi«t«HlAd 
mi  cooh*d  by  the  stretuii  of  water*  In  about  an  hour  the  lead  loflea  its 
EuidilVf  and  forms  a  9o¥u\  rri^st,  whbh  envelope  thestnaU  piec^it  ot  cokeii  Thp 
i  of  wmA^t  m  now  turned  off^  the  a^t^toi  la  t^tiopp<Hl^  ai^d  tlu^  \)kS2^)\\>Xv^«&^ 

^   'I 
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lead,  rich  in  silrer,  is  ran  off  from  the  bottom.  Stnmgiron  hooks  are  inserted 
in  the  mass  of  lead  and  coke  before  oom]dete  sc^dificatioa  takes  place,  and 
the  mass  is  lifted  from  the  pan  bj  a  cnne.  The  pan  is  then  ready  for  a 
second  operation. — See  also  Chemical  New. 

Crtuking  Manes  of  Ccut  Iron, — ^The  ordinary  methods  of  crashing  lai^ge 
masses  of  cast  iron  into  fragments  are  both  cambersome  and  expensive,  bnt 
by  the  means  which  has  lately  been  described  in  Lei  Mondu^  this  operatioQ 
may  be  conducted  with  considerable  ease.  The  new  French  method  consists 
in  drilling  a  hole  in  the  mass  of  cast  iron,  for  aboat  one-third  of  its  thickness, 
filling  this  with  water,  closing  it  with  a  steel  plug  which  fits  accurately,  and 
letting  the  ram  of  a  pile-driver  fall  <m  the  ping.  The  very  first  blow  splits 
up  the  mass. 

Naiive  Borax. — A  lake  about  two  miles  in  circumference,  from  which  borax 
is  obtained  in  extremely  pure  condition  and  in  very  large  quantity,  has 
recently  been  discovered  in  California.  The  borax  hitherto  in  use  has  been 
procured  by  combining  boracic  acid,  procured  from  Tuscany,  with  soda.  It 
is  used  in  large  quantities  in  this  country,  the  potteries  of  Staffordshire 
alone  consuming  more  than  1,100  tons  annually. 

Obtaining  Soda  from  Cryolite, — The  Salt  and  Alkali  Manufacturing 
Company  of  Pennsylvania  are  at  present  trying  a  process  of  obtaining  soda, 
which  consists  in  mixing  cryolite  with  lime  and  heating  it  The  fluorine 
leaves  the  cryolite  and  combines  with  the  calcium  of  the  lime,  forming  fluoride 
of  calcium,  while  the  two  metals  remaining  absorb  oxygen,  becoming  alumina 
and  soda — a  soluble  compound.  This  is  treated  with  carbonic  acid,  which 
combines  with  the  soda,  forming  carbonate  of  soda  ;  this  remains  in  solution, 
while  the  alumina,  being  insoluble,  is  precipitated.  Carbonate  of  soda  once 
obtained  is  treated  in  the  usual  way. 

Hoio  to  protect  Iron  from  Oridaiion. — In  some  of  our  late  numbers  we 
spoke  of  the  extreme  degree  of  tenuity  to  which  iron  plates  can  now  be 
brought.  A  curious  property  of  these  plates  has  recently  been  observed :  they 
resist  oxidation  in  an  extraordinary  degree.  There  is  no  doubt  but  that  this 
is  attributable  to  a  fused  layer  of  magnetic  oxide,  with  which  they  are  always 
covered  ;  and  the  fact  has  been  applied  to  the  protection  of  articles  of  wrought 
iron.  The  latter  are  embedded  in  a  pulverized  layer  of  native  oxide  of  iron— 
haematite,  for  instance — and  kept  at  a  full  red  heat  for  several  hours,  after 
which  they  are  allowed  to  cool  gradually.  Plates  treated  in  this  way  are 
perfectly  covered  with  the  oxide,  and  are  well  suited  for  shipbuilding.  A 
combination  of  the  oxides  of  zinc  and  iron,  formed  by  the  use  of  oxide  of  zinc 
also  in  the  process,  gives  rise  to  a  black  coating,  which  is,  perhaps,  even 
more  effective. — See  the  Sdentijie  Review^  March. 

English,  Pdroleum, — It  is  found  that  mineral  oil  can  be  produced  at  the 
cost  of  sixpence  per  gallon  from  the  shales  of  unctuous  clay  overlying  the 
ironstone  deposits  of  the  moors  in  the  North  Riding  of  Yorkshire.  This 
circumstance  is  of  much  importance,  and  promises  to  effect  a  good  deal  for 
the  industry  of  the  district  in  which  the  petroleum  shale  occurs. 

Progress  of  the  Mont  Cenis  Tunnel, — According  to  the  assurances  of  the 
contractors,  the  international  railway  between  France  and  Italy  vid  the  Alps 
will  be  open  for  passengers  at  the  latest  in  1871,  unless  some  unforeseen 
accident  should  mar  the  progress  of  the  present  operations.    The  Oaaetta  di 
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QtfiorHi  says : — **  The  piereing  of  one  of  the  most  iiuportant  tuDDets  of  the 
mlto«id  of  Eastern  Liguria  has  just  >K?en  completed  ;  we  menxt  the  Euta^ 
which  connects!  Catnoglia  with  Saii  Marghenta  by  ii  passage  of  3^050  jsrd^. 
The  termination  of  this  imporUint  work  does  away  with  the  most  serious 
difficulty  to  the  opening  of  the  braueh  line  from  Genoa  to  Chiavari'' 

Th€  Mifierah  of  Lake  Superior. — -In  the  Ca^tadian  Jourtwd  there  is  a  note 
hy  Professor  Chapman,  announcing  the  discovery  of  native  lead  near  Dog  Lake. 
Itoct::uis  in  the  form  of  a  small  string  in  white  semi-02>aqiie  qtiniix.  The  quartz 
comtainB  no  other  suhatancc^,  with  Ihc  exception  of  a  small  quantity  of  specular 
iron  ore  ;  the  absence  of  gold  is  noteworthy,  as  in  the  European  localities 
where  natire  lead  has  been  found  tt  is  generally  accompanied  with  gold. 
He  also  leeordb  the  occurrence  of  Galena,  Mareasite,  Molybdenite,  Barytine 
cr  Hea^y  Spar^  Fluor  Spar^  mid  Anthracite,  in  the  vicinity  of  Lake  Su[ierior. 

Mommm^ — At  a  late  meeting  of  I  hi*  French  Academy,  M.  Bertmnd  do 
Lorn  preiented  a  note  on  the  above  subject.  The  miiieral  traverses  vertically 
the  TuaaEj  of  the  manganese  of  Saint-MurceL  M.  de  Lorn  has  found  that 
Tomeine  may  be  obtained  in  the  form  of  beautiful  microscopic  crj'stala  by 
submitting  the  Kubsjtance  coiitaining  it  to  sublimation* 

Nvw  Smirce  of  Ja*p<fr.^ Hitherto  the  aupplies  of  this  handsome  mineral 
have  been  obtained,  and  then  even  in  Emited  quantity,  from  Bui^ia  and 
SiberiiL  Now,  however,  it  is  obtained  abundantly  at  St.  Gervais,  in  Savoy, 
whefe  the  qimrtz  from  which  it  is  derived  bait  a  surface  of  at  least  24,fKXt  sc^uare 
yafds,  and  a  depth  of  about  32  yards.  It  i^  a  variety  of  quartz,  which  ia 
chflfacteriaed  by  being  ojwique,  however  thin  the  plat^  into  which  it  may  be 
cut,  and  LB  of  various  coioure^retl,  brown,  green,  &a  j  thiit  at  present  ufted 
for  jewellery  being  green,  with  red  spots.  It  resistis  for  indefinite  periotls  the 
action  of  the  weather,  and  is  an  excellent  material  for  ornamentation,  Mb  ether 
ii  stands  for  small  objects,  &c.,  or  as  panels,  columna,  &c,,  to  be  used  by  the 
iichitect,  Borne  of  what  is  found  at  Baint  Gervais  bears  dose  reaembiance 
to  the  b^utiful  species  termed  rmig^  anii^jtte  ;  it  is  of  a  fine  red,  and  without 
vmm. — Vide  the  Stimitific  EerkWf  March- 

Nttc  ArffM^inr  Wtll  in  Paris,— A  thir^l  artesian  well  is  n&w  being  added 
to  the  two  which  Paris  has  already.  Already  the  perforation  has  reached 
the  depth  of  eighty*two  metres,  being  twenty  metres  below  the  sea-leveL 
Before  reaching  Ihi^  point,  considerable  difficulties  had  to  be  overcome  in 
the  ihape  of  intermeilinte  sheets  of  water,  which  form  a  series  of  subter- 
lis^ii  kkea.  The  first  of  these  was  kept  in  its  bed  by  means  of  a  strong  iron 
the  driven  perpendicuhirly  through  it  ;  that  which  followed  received  wooden 
palings,  and  the  subsequent  stratum  being  clay,  the  maaonty  w;is  continued 
without  diffic\dty  to  nWut  five  metres  above  searlevel  But  at  this  point  a 
layer  of  agglomerations  was  reached,  which  let  a  great  deal  of  water  escape. 
It  thus  became  nece&sar}'  to  have  again  recourse  to  pumps  :  those  employed 
►Were  in  the  aggregate  of  20  hor^e-jjower.  Owing  t-o  the  bad  nature  of  thta 
itratum,  it  was  resolved  to  protect  the  perforation  by  a  revetemeut  of  extra- 
ordinary thickness  ;  and  in  order  that  the  well  might  preserve  its  diiimeter 
of  two  metres  notwithst4*nding,  the  upper  part  has  had  to  be  widened  in 
proportioiij  so  as  to  give  it  the  enormous  w^idth  of  four  metres  at  the  top. 
After  this  labour  the  work  of  perfomtion  was  continued  through  a  stratum  of 
pyrolithic  limestone.    At  the  depth  corresponding  to  the  level  of  the  sea, 
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thej  rwcfaed  a  ky«r  of  tabokr  chalk,  all  |immiI  «Hb  Jatige  iMte,  i 
so  nuoiy  spouts,  as  thick  as  a  man's  thi^  llinwiBti  vhidi  vstar  pound  into 
the  well  with  incRdible  relodty.  While  die  ponps  wve  at  wsik  to  ^  lid 
of  this  water,  a  crlindrical  Teretement  of  hridks  was  \nSk  aa  a  aoit  of  wheel 
made  of  oak,  and  bud  down  flat  at  the  bottom  of  the  |Hrfontion  iM^m^  of 
a  foundation,  and  the  intsfrmediate  space  bamesa  this  crlindar  and  the  chalk 
stfatnm  was  filled  with  oonerete,  47,000  kikiSw  of  whidi  waie  mpoudad  in 
this  operation.  As  soon  as  the  concrete  might  be  ooosidand  to  iaive  set,  or 
attained  sufficient  consistency,  the  brick  crlindcr  was  takin  to  pieaes-agiin, 
and  the  perforation  continued  to  the  prossmre  point,  wheve  a  new-sheet  of 
water  has  been  reached,  requiring  ingenious  contrtTuiess. — ^Yide  the  ^ftueni. 
Ort^'n  of  the  Diamond. — Contrarr  to  the  usual  opinioQ  tiut  the  diamond 
has  been  produced  by  the  action  of  intense  heat  on  esriMin,  Herr  Qo^pert 
asserts  that  it  owes  its  origin  to  aqueous  agency.  His  argunMut  is  based 
upon  the  fact  that  the  diamond  becomes  bla^  when  exposed  to  a  TVfr  hi^ 
temperature.  He  eonndera  that  its  Neptunian  origin  is  prDTod  by  the  fret 
that  it  has  often  on  the  surface  impressions  of  grains  of  sand,  and  sometiuies 
of  crystals,  showing  that  it  has  once  been  soft 


PHOTOGRAPHY. 

Aeium  of  Light  on  a  BithromaJU  OModaUd  with  Organic  SubUanen,^ 
The  journal  of  the  Photographic  Society — to  a  strange  artide  in  iriiich  we 
Teluetantly  called  attention  in  onr  last— has  retomed  to  the  ohai|^,  and  in 
language  scarcely  less  intemperate  and  unjustifiable  than  that  we  hare 
rebuked,  says,  in  effect,  that  the  writer  in  question  did  not  mean  that  Mungo 
Ponton  discTivered  the  action  of  light  on  a  bichromate  in  connection  with 
gelatine,  but  that  M.  Becquerel  did  so.  Now,  the  article  to  which  wc 
condosceiidcr^l  to  reply  did  not  contain  either  the  name  of  or  the  dighUM 
referenre  to,  M.  Beequerel  !  To  quote  this  forgetful  journalist^  own  words, 
he  said—"  If  any  fact  in  the  history  of  photography  be  better  known,  more 
completely  established,  and  less  free  from  suspicion  or  doubt  than  another,  it 
is  that  the  discovery  that  oiganic  substances  combined  with  a  bicfaromate 
become  iuHoluble  under  the  action  of  light  was  due  to  Mr.  Mungo  Ponton." 
C/Ould  anything  be  more  dogmatically  positiye  ?  Photographers  i^-ill  smile 
when  we  add  that,  as  a  matter  of  course,  what  the  Society's  journal  stated  on 
this  point  was  duly  echoed  in  the  Photographic  Neios.  In  reply,  we  must 
remind  the  editors  of  both  these  publications  that  priority  of  investigation 
and  priority  of  application  are  two  perfiectly  distinct  things.  .Although  it  is 
true  that  M.  Becquerel  first  investigated  the  action  of  light  on  chromic  acid 
in  conjunction  with  ox^^nic  bodies,  yet  the  fact  gives  this  able  and  talented 
experimentalist  no  more  claim  to  be  considered  the  author  of  Fox-Talbot's 
special  Rp]ilication  of  the  principle  than  the  old  alchemists  or  Wedgwood  have 
to  be  conHidorcd  as  originating  photography  because  iheformerused  horn-silver 
to  make  labels  for  their  bottles,  and  Wedgwood  used  nitrate  4>f  silver  to 
make  profiles  with. 

Photography  in  CoIaurs.-^After  the  reading  of  Mr.  Taylor's  interesting 
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\  «if  tlie^fSqpiii  iiMide  Lowardd  phtjtgcmipluiig  natar&l  ooloura 
L  Lci&doii  tFholsip^pllic  Sc^cietj)  aud  in  tJie  couni^  of  a  dkotisaion 

j^lffp_  A,  H.  WaO^  one  of  tli^  Vice-Preiideiit^  of  the  Society,  ofiered 
i  m  oomiection  witli  a  colotir-prbiitn^  proc^ia  by  light  thereia 
{Sfaiae  were  intended  to  advocate  the  \miig  of  BegaHves  cdoiired 
ihj'haiifl  iith  tiiiiiiMpiMi  III  pigments*  It  has  been  mnoe  Huumnced  that  M. 
Poit^ren,  of  Park,  has  productid  photographic  by  a  process  whioU  wiUpiolwibly 
}mng  Mft  Wiiirs  siigg^iion  into  pmctii!Al  n«ie.  M.Paito7en*»  procaas  isji  very 
litnpie  one,  which,  wht.ni  perfected,  nuiy  take  a  T«y  impfirtajit  piuee  in  the 
«Tta  fay  «ii|nvi»ding  some  of  the  more  costlji  tedious,  and  uncertaiji  ptoccm^ 
in  c4>loiiif»4piiii|iiig  now  n^ed.  The  pttpcr  wa^  prepared  mtli  the  auWhlonde 
sTt  and  over  it  was  brushed  a  Molutiou  composed  of  equal  piutH  of  n 
[  Eiolixtion  of  bichromate  of  potash,  a  «at mated  solution  of  copper, 
aaad  il  «olution  of  chlondeof  potiwfiiutii  twenty  giaina  to  the  ouuee.  Coloured 
epgimiogs  were  used  in  Iteit  of  negatives  ^  and  after  the  pft|>cr  had  been 
saib]e*C!ted  to  light  in  the  priuting  frame,  the  pnnt  wb^  tirst  wiuihed  in  water 
sc^dnkted  with  chromic  acid,  then  with  water  containing  bichloride  of 
m^ruTy,  then  again  with  a  weak  aolution  of  uitntte  of  lead.  It  woa  finally 
muhMl  in  dktiUad  water  to  remo^^e  all  aohihle  matter.  Mr.  G.  W.  BimpBon 
baa  ainoe  announced  a^f  the  re^tdt  of  some  experiments,  a  pvocem  somewhat 
aniilog0UJ9  to  M.  Poiteyen^s.  ^^hout  two  graitig  of  chloride  of  atrontium  and 
ftve  of  nitmte  of  aHver  were  added  to  an  ouuee  of  collodiO'ehlorLde  of  silver* 
A  plate  of  opal  gJaaa  being  coated  witl)  this  and  dried  before  a  fiie,  was 
exposed  to  dtffuised  daylight  until  it  darkened  to  a  Bkte^olour.  It  waj»  then 
ejtpofled  to  simii||ht  for#ome  houts  iiuder  pieces  of  vartousiy-colonred  gkas, 
and  iind«T  plain  yellowiiffh-white  ghuis  with  parts  left  UDcovered.  It  wis 
Jbnnd  to  Imve  ail  tiie  colours  of  the  glaaaes,  wiib  yeDowiBh*white  where  it 
bad  beem  uovered  with  the  pkiu  gliue,  and  bhick  where  it  had  been  left 
tmoovefed. 

Nsw  Fhi>io-iithinr't^pfi^  J¥ofi*M*— MM,  Iklotiy  and  Marechalt  «f  Mefes, 
^BfiDGCT  havi3  retently  obtained  a  patent  for  a  new  photo-litliographic  prooeHS. 
The  ^specuioation  states  ilmt  tlie  iuveiitoi^t  hnve  attained  apedal  effeota  by 
■ijyiag  biishloride  of  mercuiy  to  the  ulkalioe  protoehroiiiatesi,  bkhiotmatCHj 
fttes  employed  with  gehitine. 
Photoffraphk  Exhibitmt  at  Gin  id  will  be  opened  under  the  au^picea  of 
the  Birlgiai]  Government.  The  G*mmjasiotifrH  undertake  to  provide  frameii 
for  all  apeciuieim  sent,  and  it  i«  their  intention  to  purchase  a  considerable 
niimbeT  of  the  photograplis  exhibited,  to  be  at^erwardn  disponed  of  by  lottety 
to  the  »atnbei^  of  the  Iloyal  Society  of  Pine  j&^i,  Mr.  Hosb,  of  FeaLheratoue 
Bttildinga,  Hollioni,  and  Mr.  Dfdlmeyer,  of  BkMwiblpy  fc?tMet,  W.CV,  are  the 
JfpgMed  agenta.     The  collection  will  be  opeoed  in  Atigast 

Jfav  Zhmdopwi. — Humphrey's    Journal    of    Photography,  pilbLiahad  in 
Ihmmm^  ^xm  the  fullowing  fonnulie  for  a  developer  the  w^tar  ilNiigly 
MBmpicndia  aa  auperior  to  the  ordinary  iron  erne  : — 
^m  Water  .    04  otmoes, 

^B  Yincgar  .«    .     12 1 

^B  Bniplttmc  Boid  <      i  j 

^^^H  Albiunen  ,    ,      1  ounoef 

^^^^  ftatmulphftte  of  imn  «     •  6  ounjD^. 
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The  egg  m  beaten  up  m  half  the  water,  aiid  the  other  bgredleiitB  added  lo 
the  remBining  half.  Wlien  ^Iter^d^  it  is  re^idy  for  use^  At  a  meeiixig  of  tht 
North  London  Photographic  A^ociAtionf  Mr.  W.  Hklop  stroTe  to  cevire  « 
long  disuseti  developer  which  he  strongly  recommended,  namelyj  iron  "witli 
sti^r.  In  hk  o^n  practice  Mr.  Kislop  stated  that  he  used  with  a  fifteen  of 
twenty  grain  solution  of  protosulphate  of  iron  not  less  than  fifty  gniina  af  lotf 
sugar. 

JVew  R&t  mid  Fonjig  Appfiratus^—^Mx*  Sarony,  the  weU-knowii  Bcarhoroi^ 
photographer^  han  recently  placed  in  the  market  a  piece  of  appamtua  LDtended 
to  supply  a  means  of  stipporting  the  body  m  well  m  the  head  during  tke 
process  of  photo^rraphb^g.  It  ia  intended  to  have  greater  rigidity  than 
ordinary  te^tMj  and  u  variety  of  adjnatments  to  suit  different  lequiremeiita. 
A  somewhat  similar  rest,  but  more  perfect  in  its  mechaui^if  and,  unlike  Mr. 
Sarony's,  not  a  fixture  to  the  floor  of  tlie  room,  although  even  more  rigid,  imd 
with  aU  the  appbaiieea  [Kns-^ssed  by  the  abovcj  has  been  invented  by  anoLhtr 
clever  photojxrapher»  Mr.  Harm  an,  of  Peckhain. 

Mr.  Woo(Umrtjii  New  Frintiug  PrtM-f^, — One  of  the  more  reoent  impfovfr^ 
ments  in  this  process  is  that  bj  which  the  neeessity  of  mounting  tbe  prints 
has  been  done  away  with.     A  marjjbi  of  white  paper  of  any  required  wii 
may  now  be  obtained 

Ptnpeciivt  and  Fhoio^raj?hy. — Mr.  Carey  Lea,  the  American  correspgni 
of  tlie  BriHeh  Journal  of  Phototfraphij,  hiHA  commenced  a  aeries  of  pa] 
of  a  kind  which  have  long  been  needed,  intended  to  point  out  the  exeepUanal 
and  fyae  effects  given  in  perspective  by  using  lensea  of  kK>  short  foeo^— 
such  as  are  moat  commonly  used  by  photographera— and  other  lenset  of  too 
long  focus.  When  the  ieriotj  are  completed,  we  have  some  eonunetita  to  tnaka 
on  this  subject,  which  is  a  most  important  one,  urgently  deroanding  attention. 
As  ilhistmtiiig  the  necessity  there  is  for  some  elementary  infonuation  thoram, 
we  nmy  add  that  at  one  of  the  photographic  meetings  a  member  stated  gravely 
that "  painters  invariably  introduced  soTenil  point*  of  sight,"  and  another saidj 
or  is  reported  to  have  said,  that  the  photographer  should  have  a  badcgtoutid 
**  painted  to  suit  the  perspective  of  the  camera  most  generally  in  use,"  as  if 
the  ciimera  itself,  and  not  its  relative  positions^  gave  the  perspective,  or  as  if 
it  were  passible  to  take  stttera  of  various  heighbi  and  in  different  positiou^^ 
with  the  camera  a  fixture. 

National  Portrait  GalJ^es, — The  Town  Council  of  Manchester  have  taken 
up  actively,  at  the  earnest  and  long-continued  solicitations  of  Mr.  Laebian 
McXjichlan,  Uie  idea  of  forming  a  museum  of  photographic  portraits  of 
celebrities,  which  now  promises  to  assume  an  important  ^KMsitioa.  Other 
towns  aeem  likely  to  follow  this  example. 

To  cknn  {iff  old  Dried  Fihns  icheOio'  Varnuhefl  or  not— A  plan  for  doing 
this  effectively  has  been  suggested  bj  Major  Russell  as  the  qmckost  and 
easiest  he  ever  tried*  *'  Poitr  common  wood  imphUia  over  the  plate  like 
collodion  f  and  return  to  the  bottle  ;  then  rub  the  surfiicje  with  a  rough 
cloth  or  tuft  of  coarse  tow.  If  the  film  does  not  come  off  entirely  at  once, 
pour  naphtha  over  the  plate  again.  The  same  naphtha  may  be  used  hidefinitely, 
following  up  witli  fresh  a.i  it  waatea."  We  quote  this  hint,  worth  knowing, 
from  the  Fhoio^raphit  Notes. 

Curhus  fff€cls  of  tkf  YeJhit?  Eay* — In  the  course  of  some  reeont  experi- 
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mtnts,  M.  Clttudet  e^rposed  a  sensitive  daguerreotype  pkte  to  light,  and  then 
pnntuig  on  it  Crom  a  negative  covered  with  a  yellow  gk^,  obtttined  by 
development  a  positive  mmge,  by  which  it  seems  tkit  the  aetian  of  wlute 
light  is  capable  of  being  destroyed  by  that  uf  yellow  light,  If  tbii  were  not 
the  case^  snch  an  inuLge  wonld  not  have  been  bo  obtained  on  a  plate  of  this 
kind.  Printed  on  from  n  negative  in  the  ordinary  way  without  the  preliminary 
ejcpoiiire  to  light,  and  the  after  printing  by  yellow  light,  the  dugueiTeotype 
plate  would}  ba  might  be  expected,  give  ti  negative  imiige. 

The  Laitmt  Ima^ — During  the  jiast  quarter  a  considerable  amount  of 
ttady  has  been  devoted  to  the  latent  image  formed  by  light  on  iodide  of 
ailTer,  The  queettone  associated  with  thia  inquiiy  were  the  fit«t  to  which 
iciantific  attention  was  devoted  when  pbotogmphy  was  new,  and  we  tiave  yet  ' 
to  kam  anything  poiiitive  in  connection  therewith.  Tliis  invbible  impreaeion, 
loiabtlc  and  refined  in  its  nature  as  to  defy  our  efforts  to  define  it,  yet 
mfficiently  strong  not  to  be  destroyed  by  powerfid  chemical  action,  is  Held  by 
same  to  be  merely  physical,  and  by  otheni  to  be  eliemical.  Some  controversy 
en  this  aubject  has  appeared  in  the  photographic  journala,  iMUgurjited  in  the 
BrUuh  Jourmd  of  Photoijraphy  by  Mr.  Carey  LGa,  who  saysj  "  Every  chentist 
fais  bad  occasion  to  reniaik  that  with  sonic  alowly-fonned  pfecipitutea  there 
k  a  tendency  to  deposit  on  all  the  portions  of  ^le  yessel  wliieh  liave  been 
t^Hiched  by  a  rod  used  in  stirring.  Tim  ia  no  rare  or  tmusmd  caJie,  but  one 
of  very  con  mi  on  occurrence.  The  mere  light  drawing  of  a  glass  rod  over  n 
lUas  imrfiice  alters  It  in  some  moat  curious  way,  so  that  the  saline  precipitate 
Mka  oat  e^efy  line  with  the  moi»t  exact  discrimination,  and  pours  upon  it  a 
white  thread*]Lke  deposit ;  and  if  the  mixture  lias  beefl  much  stirred  previons 
to  the  formation  of  the  precipitate,  so  that  the  edges  of  the  rod  have 
tiaveUed  over  many  parUi  of  the  gbias,  the  most  intricate  and  interwoyen  Imee 
wiU  be  developed  and  rendered  visible  by  the  formation  of  the  precipitate." 
Jfr.  Lea  goes  on  to  sity,  "  If  now  we  add  sulphate  of  iron  to  a  sokition  of 
lilzate  of  silver,  metallic  silver  is  thrown  down,  bnt  not  instantly  ;  and  in 
thni  condition  of  things  the  invisible  image  attmcts  the  silver  out  of  ita  old 
tolvent,  now  by  chemical  changes  no  longer  capable  of  holding  it  in  solution, 
Imt  just  in  the  siime  way  as  the  invisible  linew  of  tJie  rod  did  in  the  case  above 
leferred  to."  Mr.  Hurdwick,  in  his  "  Mnnual  of  Photographic  Cliemistryj** 
t«Kik  the  same  view  of  tbia  question  many  years  ngo,  and  gave  the  same 
tijerimenta  its  Mr.  Lea  describes,  with  others  of  a  cognate  description.  Of 
course  we  have  Tn>thing  conclusively  demonstmt^id  by  these  analogies, 
M,  Poiteven,  followed  by  Dr.  Vogel,  lUfcLsla  tbit  the  action  of  light  upon 
iodide  of  silver  ia  purely  chemical,  but  their  argnments  seem  to  ua  no  more 
coocbiaive  on  the  other  side,  and  there  are  many  phenomena  connected  with 
detelopment  which  their  tlieories  do  not  explain.  How  t^n  aolariaition,  for 
ittstancet  be  satisfactorily  accounted  for  by  the  chemical  theory  f  If  tbia 
theoryT  a*  they  explain  it,  be  correct,  it  must  follow  that  the  longer  the  action 
«f  the  light  tie  more  powerfully  impressed  would  be  the  imagCj  whereas  it  is 
w^li  known  that  the  reverae  is  the  case— at  leaat  where  a  developer  is 
employed. 

/•  Fun  Ii>di4(€  of  8ilv ff  s^mitite  (o  Lifjht  f — This  question  b««  been  com- 
iuoaly  answered  in  the  negative,  and  mojst  of  the  great  authorities  have  been 
ofrpofed  to  the  ide^  of  its  sensitiveness  to  light     But  Mr,  Carey  Lea,  by  an 
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exfaanftive  and,  as  it  seems  to  us,  oonchnive  terieB  of  expeiiments  puUaM 
in  the  BrUiA  Journal  of  Fhotograpky,  has  proved  that  pore  isolated  iodide 
of  sQver  is  sensitive  to  light,  and  capable,  by  devdopment,  of  giving  a 
bold  vigorous  image.  These  experiments  consisted  in  precipitating  on  a 
■perfectly  dean  glass  plate  a  thin  film  of  pore  metallic  silver.  This  fifan  mu 
converted  entirely  into  iodide  of  silver  by  long  inmiersion  in  tinctme  of 
iodine.  Every  trace  of  the  Ihree  iodine  having  been  renunred  by  oontimiau 
washing,  the  plate  was  placed  beneath  a  negative  and  exposed  to  dayb^t  fn 
some  few  seconds.  A  forcible  image,  contnuy  to  the  generally  received  c<«h 
elusion,  was  then  developed,  and  this  in  the  absence  of  any  possible  txaoe  d 
a  ^ree^Boluble  salt  of  nilver.  We  have  therefore  another  trath  estabhidied  is 
the  basis  of  further  experiments  by  the  praiseworthy  energy  and  peneveianee 
of  a  yeiy  able  experimentalist. 


PHYSICS. 

The  Spectrum  of  Comet  I,  1866,  has  been  ably  investigated  by  Mr.  W. 
fiuggins,  F.B.S.,  and  described  in  a  paper  read  by  this  ||entleman  before 
the  Jloyal  Society.  The  appearance  of  the  comet  in  the  telescope  was  that  of 
an  oval  nebulous  mass,  surrounding  a  very  minute  and  not  very  bright 
nucleus.  The  length  of  the  slit  of  the  spectrum  apparatus  was  greater 
than  the  diameter  ofthe  telescopic  image  of  the  comet  The  appearance  pfe- 
sented  in  the  instnmicnt  when  the  centre  of  the  comet  vras  brought  nearly 
upon  the  middle  of  the  slit  was  that  of  a  broad  continuous  spectrum  foding 
away  gradually  at  both  edges.  These  fainter  parts  of  the  spectrum  cor- 
responded to  the  more  diffused  marginal  portions  of  the  comet.  Nearly  in 
the  middle  of  this  broad  and  faint  spectrum,  and  in  a  position  abont  mid-way 
between  b  and  F  of  the  solar  spectrum,  a  bright  point  was  seen.  The  absence 
of  breadth  of  this  bright  point  in  a  direction  at  ri^t  angles  to  that  of  the 
dispersion  showed  that  this  monochromatic  light  was  emitted  from  an  object 
possessing  no  sensible  magnitude  in  the  telescope.  This  observation,  Mr. 
Huggins  concludes,  gives  to  us  the  information  that  the  light  of  the  coma  of 
this  comet  is  different  from  that  of  the  minute  nucleus.  The  nucleus  is  self- 
luminous  ;  and  the  matter  of  which  it  consists  is  in  the  state  of  ignited  gas. 
As  it  cannot  be  supposed  that  the  coma  consists  of  incandescent  solid  matter, 
the  continuous  spectrum  of  its  light  probably  indicates  that  it  shines  by  re- 
flected solar  light.  Since  the  spectnim  of  the  light  of  the  coma  is  nnlike  that 
of  the  light  of  the  nucleus,  it  is  evident  that  the  nucleus  is  not  the  source  of 
the  light  by  which  the  coma  is  rendered  visible  to  us.  Hence,  Mr.  Huggins 
concludes  that  the  coma  of  this  comet  reflects  light  received  from  without, 
and  the  only  available  source  of  light  is  the  sun. — Vide  Proceedings  of  Eoffol 
SociHyj  No.  80,  1866. 

The  Spectrum  of  TempeTs  Comet. — In  a  late  number  of  the  Comptes  EendvSi 
a  letter  was  published  on  this  subject  from  Signer  Secchi  to  M.  Elie  de  Beau- 
mont. The  Italian  physicist  has  found  that  the  spectrum  produced  by  the 
light  of  Tempers  Comet   consists  of  only  three  bands.     One,  which  oo^ 
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ids  to  t«r&-fiftJ)s  of  thv  cUstimce  Wtweou  Frau^olitifer**  ^mm  h  and  /; 
CdkciT  ol  thk  bi  gre4c3D,  iuiil  thoiLgh  It  ha  bright^  it  diifera  Avnn  Uioae  of  the 
'buk  bj  ila  Aiiek  Tbe  other  tvro  bandfl  were  too  szuaU  aoil  feMj  developed 
SiguoT  Seixhi  lo  diacovef  tlnnr  exact  positdjan  j  one  is  near  the  principal  red 
df  aiul  the  other  i^  at  flouae  dktantie  isQM  the  Tiolet  one.  Ftmu  these 
Sij^iir  Secchi  condudes  that  comete  j^re  bodiet  whose  eoujititutiou  m 
cliteely  nj]  itd  io  ihikt  of  the  nebuk&f  attliough  they  differ  &oin  them  in  their 
srfrAagibility  of  lighL 

^^fCFffwtm  PiiiM  iaktn.  by  PhoUy^rap]^.  ~  TIte  Journal  of  the  Boddij  of 

i^rti  AQDcmiices  that  Jkt.  Chevtilier,  the  French  optician,  h^  devbed  am  iip^ 

Msmtoa  for  tlie  above  purp<jse.    Hie  in.stnimet;t  i^  provided  with  a  niendiomd 

ipt  &nd  a  compass,  in  order  to  set  it  to  any  given  point.    A  circular 

albdionixed  ghus  in  piaced  ut  the  bottom  of  a  camem-ob«cum  formeil  of 

upper*  Atid  moved  br  clockwork,  ao  as  to  daicribe  within  a  given  titne  the 

circle^  of  which  the  lit&tion  chosen  \m  the  centre,  and  the  TariouD  objacta 

tibef  sre  feeeived  in  turn  by  the  htm,  and  pfaotogmphed  un  the  circular 

&?ou^  an  ©atoeedingly  narrow  &Lit  in  the  aide  of  the  copper  liox.     The 

tion  19  repeatad  at  their  ttations,  in  order  to  avoid  eprntj  imd  the  result 

«id  to  be  highly  eatts^toij.     The  thin  euroukr  pLUan  are  ujiod  t<i  ky 

oe  p^iper  all  the  points  of  the  plan  described. 
/Vm/<c*j5OT*  IVheaUUm^s New  Tel f graph  iuqitt*Bes  eveiythiBg  wliieh  the  Pro- 
mm  huA  hiiherto  accompliihed.     With  the  perfecteil  automatic  appamtuii^, 
I  leun  that  m%x  hundred  dintinetly  legible  idgoate  m^  be  tranfimitted  in  a 

^%/lfdtt  mtdfT  TH^ciiUm, — The  Svim  philosophens  who  took  up  their  vtMi- 

on  the  im&A  of  Sl  TheoduJe,  liist  autumn,  for  the  i)urpo!ie  of  making 

ilogical  observations  during  the  winter,  ur^*  aU   well,  and,  though 

at  a  hci^jbt  of  10,241  feet,  they  do  not  aeem  to  have  suffered  much 

m.  QoM. 

^doMon  hebrrm  Hi^fradivf  Fmttr  and  Cliemkfil  Comiittiiwiu-^A  very  iiu- 

Mtiiil  eteay  on  ihi:^  rehiiLon.Hhip  h&H  been  published  by  M.  E.  lieiohert,  in  a 

<ttl  tuuuber  of  Po^jfjfnd&r^jt  Anmtlen,     The  ]>uper  to  which  we  refer  con- 

Ibe  fCfflilte  of  the  atithor'.^  ex|>erini€Ut!i  on  i^ilntion  of  common  mil  of 

ttrengtha.      The  perceBtagee   of  salt,   b&   indicted   by   the   optical 

and  by  ordioiir)'  analy^,  appear  to  agree  veiy  doiaely.     The  first 

of  the  following  table  Bhowsj  the  |iercentagas  m  obtained  by  ataalyiib, 

tiia  leeotid  gives  the  roeulU  of  the  optiuaL  inethod : — 


2*26 
121*2 

17'2r> 

23l)i 


2^27 

713 

12MJ7 

17  25 

22^84) 


h  e^itslly  witisJactory  result  was  obtained  with  solutions  of  sngar  \  but  with 
snd  acetic  acid  the  differences  in  the  refractive  indices  are  onty  about 
If  li  great,  and  the  indicittions  were  therefijre  not  bo  BatiBfiictory* 
Hmc  io  repToduc^  Old  Litiiofp^phti, — Although  this  subjc^cfc  hardly  cornea 

"Within  the  rang^  of  Physics  properly  ao  aiUed,  it  is  closely  related  to  it,  and 

"**  tiie  procea*  ia  Imth  simple  and  interest ini;,  we  lay  it  Iwlbre  our  readtfrs. 

Til*  method,  wKieb  is  h  new  one,  has  been  described  by  M.  Rigaut     The 
logmph  to  bo  tmnsferrod  to  ftone  k  first  kid  face  uppetmoat  on  a  sui^ioe 


cf  pure  water,  and  thus  iJl  those  portid^nSnoFveml  with  ink  are  ^ 
to  ahajorh  the  liquid.     It  la  then  put  Wtween  two  s^heeti  of  bkittiug 
which  cany  off  thi?  excess  of  water  ;  after  which  it  k  Ltid  fnce  down* 
CIO  tilt'  stone,  to  which  it  adherfis  perfectly.    Another  sheft  m  laid  m  I 
and  iiioLsteDed  with  dilute  nitric  acid ;  the  acid  penettutett  both  shetiU,  j 
fliitt^  uwHy  the  atone  in  acooidajice  with  the  lighta  and  shAdcs  of  th«  i 
inetitre. 

ImptvrfminU  in   the   Barometer. — Sonio   important    iniproretiienb 
fooently^  been  efiacied  in  the  Aneroid  barometer  hj  Mansn^  Cook  &  i 
optiei]iii&     Although  the  Anertnd^  undet  ordinoiy  oircnnistances,  has  ] 
nhown  by  Mr.  Ghiiihcr  rttid  others  to  be  very  much  more  eSective  and  i 
U^Unf  m  ite  lesnlts  than  coiild  haTe  been  hoped,  £tUl,  under  eotiditiomi 
bring  is^pid  chftnges  of  pressure  into  plu}\  the  instrument  m^hen  it  ret: 
the  normal  prai9iil«  does  not  always  indicate  oorrecUj.     This  t^sa^  I 
the  moliun  being  Odoimunicat^id  to  the  index  axle  hy  u  cba^inT  and  this  i 
fr^m  o4lk#r  oo&aldetlitlona^  h  the  weakest  part  d  the  instnuncnt,  and  ivl 
AesI  idid  upon  bf  climatic  iniucncet,  mat,  &e.    Mr.  Cook  ha^  «h 
tide  clHdn  altA^»gether,  substitutipg  foe  it  «n  almoet  invisible  drivin|,Mi« 
goM  fir  plalinttni,  and  the  re^t  of  thia  great  impcoTement  la  that  tlit  J 
mmj  now  be  looker  1  npon  aa  an  abao&t  perfect  instjmment  for  scienti 
■«ftre^    8«rej»l  audi  Ajtenklda,  |daced  nnder  the  i^eceiver  of  an 
1M4  mfy  utftrdi  a^buB^Mfy  togitiieri  Wt  all  return  un£ulingly  to  on 
wnam  indioitkiL— Tid^  fkt  Mmdw^  Haidu 

Hi  Mimmf  ^  ikf  Bifeowtff  0f  ^Mcini»-aiuif|»iiL— A  paper  haa  m  I 
m^M.  bven  pnwntcd  to  the  French  Aoademy  by  8ir   David  B(^ 
mlto  tlliikkB  IhttI  the  taboufs  of  those  who  were  first  in  the  field  of  dh 
Imm  hmm  mmmtfy  onflociked.    Bt  couiden  that  ihe  labours  of  Mr  ] 
lybol  Wlf»  pm  Id  ihom «f  IL  I^tlidtM^    As  early  lys  1B26.  Dr.Xlj 
Btewtor  recvirtd  frow  Mr.  Talhoi  an  «nii^  on  mmc   "  experiinenti 
CfOooml  fbatm"  in  wkteli  be  »*?«  tbit  the  oiang^  tint  may  lie 
itevuitMn^  and  that  if  snefc  w«^  the  cs^,  a  ^ance  at  tlie  prismatic  i 
l^lM  tndkalt  llMl  il  cmteoM  lolMtttimi  wkich  otherwise  cou 
iSmtmnk  hf  hhonom  sM^iiiw    IL  7ol|Kcdli,  in  1SG3,  <l<H^ar 
I^Tid  Ind  MAit  ""iMfl^jr  liiBemma  in  iftctnl  ana^rm  which  1 
nctnaHy  ^wtipfgi  wi A  m^Aot  yflte«oppwL*  JU»|mf  tM  tJiisJ 
w«i  Vii  teMM,  Mlitt  |i   111^11-  ftwn  die  viitiqeB  of  Sir  David  &f4 
ir«»  wMam^  If  bin,    0^  «f  IbMi^  vtiUhi  In  i;<J3,  states  that 
fiw^  <tj«:t  nf  bia  immbin  bad  bMn  tile  iliMo^ 
af  «^«Miad  anahw.  in  wWeb  bilb  ainqplt  and  mmponsd  lkodi«!»  w«v 
«hnaictcni«a  by  t£w»ir  »ctKMi  ott  dtfnil^  ywtieiK  of  Uw  sfwcirttst  ;* 
,altbe«iiiie  Hmft,  **  ibii  thtm  ymf  $km^nEig  tkmmis  ^ 
•m  innd  libtwiM  tn  Ibe  at«W|Jififn  of  tbi  i 
rfinwil  &Amt«d  thnl  hnnw  ami  brtllbmi 
t  la  Ibt  bne  nbkb  •■•  va^iisg  in  aoLu' 
^  bj  b»  «n  11^ 
♦^4iiittm  ctti\  by  ■iwai  <f  n  MtJclHw  if  anjjwn  nnd  I 

i  tn  ibnart  trtrf  ian*.*'    till 

by  th»erBtj 

t  aft  tie  tkm  ibtti  4lk»  iiwii— ftUliiti  wtwld  drur> 
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Eune  theiT  pkces,  with  reference  to  the  bodies  in  wbtch  thek  number  or 
iKlsilion  would  be  found  lemarkable. — Vide  ComptM  B^ndut,  Januaiy  2* 
A  itf>tr  Mdftod  o/  RegUterin^  tht  Eeardts  of  Sptdrum-analyiu  is  being 
Mly  employed  at  the  Kew  Obaervfttorj.  By  ita  means  the  exact 
icee  of  the  lines  irom  euch  other  and  their  relative  poaitioiiB  are 
ktely  tleLmeatedi  Briefly  the  process  is  as  foUawa  : — Th^  paper  on 
the  lines  of  the  spectrum  are  to  be  drawn  h  rolled  round  a  cylinder 
circle  is  graduated  and  is  provided  with  a  vernier.  By  means  of  an 
us  for  the  purposef  the  cylinder  niay  be  turned  with  exactitude  to 
mm  nequiretl  extent,  and  when  it  ifl  itopped,  a  line  may  be  readily  traced 
"upon  the  paper  by  means  of  a  rule.  The  anjjular  dUtaneea  between  the 
spectral  lines  ivre  given  by  the  grudnatcd  circle  of  the  Instruments 

'^fitute  far  MagmMum  Light  h&a  been  sn^^gested  by  M.  Say  era,  and 
,  Lo  be  of  much  service  in  physical  operations  in  which  photogiuphy 

pltjyed*    Twenty-four  jiarts  by  weight  of  nitrate  of  potash^  seven  |Kirts 
of  sulphur,  and  mx  parts  of  red  sulphide  of  arsetiic^  are  thoroughly 
This  composition,  when  set  on  fira,  affords  a  nio^t  brilliiait  lightp 
the  uegHtives  produced  with  it  give  excellent  positives.     It  has  been 
that  about  half  a  pound  of  the  mixture  will  afford  light  for  htdf  a 


'  Lad^i  Modificatu>n  of  Marem^  TlnTTfUhtlk^rie  BaUety, — Thb  instnunent 

t  eachibited  at  the  Soirt^'c  of  the  Royal  Society  on  the  lOth  of  March,     Tlie 

sple  m  tJie  same  as  that  of  otlier  batteries  of  this  cla^s.    A  series  of 

deciric  el^nenta,  coosisting  of  ban*  of  German  silver  (nickel,  copper, 

I  line)  soldered  to  other  bom  compounded  of  an  alloy  of  antimony,  s^inc, 

Ibisinuth  (only  one  part  in  18  of  the  latter),  are  heiited  at  one  end  by  a 

of  what  are  really  arasiU  Bimaenburaer  jets,  when  electrical   action 

IKi  up  in  the  usual  well-known  manner*     To  a  large  induction-coil,  and  to 

i  loft  iron  core  the  wires  of  the  thernio-e  lee  trie  battt!ry  were  altomately 

icted  to  abow  its  power. — Vide  The  Reader^  March  17. 
Aftijidal  Vdtn^lm  for  Te/cwopar. — The  t«leicopes  used  in  engineering 
are  provided  with  cnNis-wirea  of  delicate  epider*s-web ;  but,  aa 
Ireqnentlj  become  broken,  and  cannot  be  easilj'  replaced  in  a  short 
I  of  time,  the  following  substitute  has  been  suggested  in  the  Ardnv  ftir 
ten.  The  threaiis  to  be  sulistituted  are  made  of  glass,  and  may  rapidly 
epanetl  in  a  case  of  emergency*  The  process  is  as  followa  :■ — Take  a 
filip  of  wiiulow  glam,  and  he^it  it  at  the  centre  in  the  flame  of  a  lamp, 
I  the  glass  is  red  hot,  the  strip  may  bo  pulled  apart ,  and  two  piec-es  with 
i  ends  are  formed.  Each  of  these  is  to  b<5  heated  in  the  flame  until  a 
I  hntton  ha^  formed  on  the  end^  and  whUsfc  they  are  still  hot  the  two 
aa  are  t<>  be  brouijht  into  contact  with  each  other*  If  the  two  be  now 
cjuickly  apart,  a  thread  will  be  produced,  the  iueneast  of  which  will 
f  ioeording  to  the  softness  of  the  glass  and  the  rapidity  with  which  the 
"i  are  *i>jiamted.  A  very  little  practice  wiJl  be  sufficient  to  enable  any 
>  manufacture  a  thread  of  sufficient  hnene&s  for  use  in  a  telescope  when 
*twild  be  impossible  to  procure  a  piece  of  spider^a-web. 
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ZOOLOOTAND  COMPARiTIYE  AJfATGMY. 


Thr  Zoohpcal  Pomti(m  cff  tha  Doih. — At  a  meeting  af  tbe  Zodugial 
Boctety  on  the  r>th  of  Januarj  List,  Profeaaor  Owen  reiid  a  paper  on  tin '' 
osteology  of  the  Dodo,  the  gteAt  extinct  bird  of  th»  Mauritius.  Our  rtiuL*J» 
wUl  rememher  that  this  bLrd  has  given  rise  to  a  j^^ood  tieal  of  Jiscnsftiow  fam 
tiffifr  t?o  time  lui  to  its  tnie  afimities.  When  Professor  Owen  was  Cucator  of 
the  Rojal  Ci>llpg«  uf  Bnrgeona'  Museum,  be  clflsaed  the  Dodo  aking  ^rMi  t1» 
Kaptorial  birds.  Tlii?  arrangetnent  led  to  the  production  of  the  bn^  Toknt' 
of  MeMni.  Stricldand  tmd  MelviUe,  in  which  it  wiui  very  nbJy  deinonstniteil 
that  the  binl  belong  to  the  Columbrs  or  pi^on  ffr^up.  It  in  hij^lily  credit* 
able  therefore  to  Profe?MM>r  Owen  that  upon  ^  careful  exanuuation  ef  tl» 
ffpepimens  of  the  dodo's  bone«  which  have  ktely  come  uader  bk  obserratioiip, 
he  has  consented  to  the  Yiew  long  ago  «cpEimed  by  Br.  MelriUe,  Tltt; 
materials  upon  which  Professor  Owen's  pspor  wns  baaed  consisted  of  j 
one  hundriNl  different  bones  belonging  to  varions  jmrts  of  the 
which  had  been  recently  discovered  by  Mr*  George  Clark,  of  Mabi&teiqt 
Maud  tin  Kj  in  an  alluvial  depdait  in  that  i^lajid.  After  an  exhaustive  ejeaioi- 
nation  of  these  remains,  which  embraced  nearly  every  part  of  the  jdiebtaa,.^ 
Professor  Owen  oaine  to  the  couclneion  that  previons  authorities  h^  htSA. 
correct  in  referrinfi;  the  dodo  to  tbe  Columbine  order,  the  vwaiMJfsm  pfr- 
sented^  thoii*,'h  considemble,  beioj^r  mainly  such  as  might  bo  Fe£e»2i]e  to  tJM 
adaptation  of  the  dodo  to  a  teixestrial  lite,  and  different  food  and  b&bit& 

The  Fnndiom  of  ihc  Ai^c^lU  in  Birrk.  —  Dn  Drosier  lately  read  » 
paper  orr  this  Hubject  before  the  Cauibridi]fe  PhiloBo;)liicai  Soeiefty.  Hk 
memoir  included  a  history  of  the  diftrmnt  r'^>;iys  which  ha\^  been,  wnttsn. 
upou  the.^  i^tmctiire**,  but  vvil'j  cbii^tlv  '.,.'.!  to  the  author's  own  views,  and 
to  a  consideration  of  the  objections  to  the  views  gencniily  held  by  ajt^nmiabt 
of  the  present  day.  Dr,  D rosier  think*  that  the  air-cbambers  in  bif^  tm 
not  employed  to  lessen  the  specific  levity  of  the  body.  The  flooitDg  pomf 
of  the  air  in  the  saca  and  bone*'  of  the  binl,  when  faiaed  to  the  avet^^ 
teiaparature  of  the  bird's  body,  he  aileidated  to  be  in  a  pijjeon  le.^  thaA  a 
gnint  j  therefore  he  nmintained  that  the  birii  wai*  siipporteil  m  the  mr  a&hlj 
by  the  muscular  effort  exerted  iu  the  downward  stroke  of  the  wing*  Nor 
an?  the  aipKsells  designed  for  aerating  tbe  blooil,  because  the  vessels  in  thesn 
are  very  fine  and  sparsely  sc^itten^.  He  considered  their  true  functions  to  be 
that,  since  the  thoracic  cells  expand  when  the  abdomioid  coiitmct,  and  vice 
I'tfrad,  durinj;  the  expansion  and  contraction  of  tbe  dbcst,  a  constant  cuntnt  . 
of  air  is  kept  up  through  the  Itmgs,  and  so  fresh  ttir  plays  constantly 
tbe  capiEaries  in  the  Iuu^m,  which  are  naked. 

Thi!  F(mmh'.  of  tfie  Bte,--M.  Ducbemin  haa  presented  a  paper 
French  Academy,  in  which  he  showed  tliat  he  hm  discovered  the  i 
the  paraBite  which  is  so  destructive  to  our  beea.  He  baa  proved,  by  a  ooan* 
of  careful  experimentja  (1)  that  tlie  parasite  h  found  coimnonly  on  thr? 
Hdmnthj^4  anjtmts^  or  sunfiower,  and  (2)  that  it  is  from  this  jilant  that  the 
bee  deiiyes  tbe  paraaite. 


Ett  conint  ^ 


eclSHTrvic  amMAET.  263 

The  SUetiom  in  fib  Frsiuih  Academy.— The  Amdemj  ha&  d^ted  ^L  Robin 
to  fiE  iAie:  Tocane^r  m  iMm  ittction  of  molag^  cftosad  hf  tfa«  dm^  «1  M» 
ydencieim6&  Tho  oiJier  ondlditei  v«Ee  MM  Lufia2eKDiithi«i%  SicMi^ 
&ad  DsraateL 

i^vc^ofv  of  014  ImmHng  Tame  m  £ft«  €hegafiniaL — A  TCiy  abk  caaay  on 
the  Gnegariim  uppeared  in  the  lost  number  of  tlie  Microscopical  Jounml^ 
from  tiie  pen  of  Mr*  K  EAf  Lankester.  Frr>ni  this  we  learn  that  the  tiuUior, 
tilthongh  at  iamt  tUsposfd  to  ngree  with  Dr  Leiily  iti  dunkinji^  thati  1J10 
inirestiiig  tunic  is  double^  has  since  iLiten^d  hid  opinion*  Hi^  hiu^  now,  he 
«ij%  r^»Dn  t-o  believe  tliat  the  strktiotiij  viaible  in  the  po«rmor  ma  of  tbzki 
i^p&dm  we  produced  merely  hy  th©  contnwtton  of  sit  portion  of  th©  viscid 
imleral  which  tills  it ;  in  fiLct^  the  inviting  membrane  mimt  mardy  be 
repided  m  a  i&Tia&  layer  of  the  same  fiMtsodic  material  which  forrtis  the 
irliole  creature.  The  mcmbnine  which  mvesta  tiie  whole  GreipLTinj*  uppears 
to  be  excessively  thin  and  ill-<lefined,  and  more  or  lass  continuous  with  the 
Ti^d  snbttanoe  container!  by  it,  which  is  denser  nfiaier  the  exterior,  iiml,  in 
fiiet,  aecms  to  form  n.  kjer  beneath  the  inirestiiig  titnic,  btBrntediat;«  in  , 
deniiity  as  well  an  position  ^  which  in  one  or  Itwo  cases  becomes  oonstdexably 

7%e  Dtv^io^pffwrU  of  ihi  Inftuoria  has  recently  received  the  attention  of 
!:  Jasmm  Samuelson,  who  ha^  ctmtributi^d  asi  interesting  memoir  opon  the 
mhject  to  tbo  Procccdimji  of  the  I^^^al  ^octe%.  It  is  known  that  when 
pgetabla  inftmions  ai«  exposed  to  the  actaon  of  the  air^  the  drst  infusoria 
|lrhieh  appear  belong  to  the  very  lowest  ffroupa,  and  are  afterwards  nseoeadsd 
mj  higher  forni4^  Mr.  *Samuekon  ex|>bin9  this  fact  by  a  very  HMomMs 
:  that  the  monadioe  form  wliich  first  »iippitRj  is  the  eaxlLer  or  larral 
of  ait  hnMt  one^  if  not  more,  of  the  ciliated  infuaoriiiT  into  which  it 
Biluiorpho»ed  in  die  cont>sa  of  deveioptnent.  Mr.  BamiieietB  ham 
mmml  interesting  experimented  and  from  .^some  of  theoi  hj»  eQackJin 
fimt  the  Cer&j-niotictdm  are  the  Isrvee  or  eariier  forms  of  the  ciiJttt^?d  animal- 
«ail«9  which  succeed  them*  He  deeireH  that  other  eiqtenmenters  slionld 
h?peftt  his  ol)i^Tatk>iis»  for,  thonj^li  he  himaeff  haa  perfect  coofidenee  in  their 
iccumey ,  be  is  aware  of  the  ^^reat  liability  to  error  in  sncdi  a  dit^cnlt  pmanji 
Th*  Cif>&mlmtum  in  tht  Loner  AnimijI*. — Acconiia!?  to  the  researches 
fi^f  M.  Lnea«e-Duth  iers,  the  characterB  of  the  circniatory  apparatus  in  the 
lower  fornix  of  animul  life  are  different  from  those  of  thia  j*y»tetn  in  the  ver- 
sub-kingdom.  He  hM  pointed  out  some  euriooft  facts  relative  to  th« 
Udoil-^ineasek  of  certain  moUosks  and  zoophytes.  He  baa  found  that  the  circu- 
LtQfy  Kvstam  of  the^e  uuiinal^  is  very  di^erent  firom  tha$  of  the  hight^^'r  gn>np^^. 
Tht  bhxwl-vt«8«ia  eoramunicate  with  the  atmoipbifa  anni  with  the  ^omatih  by 
diTftct  apertures.  Hence  he  concludes  that  it  k  ns&ir  to  exteud  to  the  higher 
g^nenLlizntions  which  have  been  fimned  mi  aeeordance  with  the 
and  functions  of  the  lower  ones. — Vidi'  V&mptmMemhis^  Dec  1^. 
fl^lTdfib  0/  Linmr ns.^The  fijst  etEtion  of  the  **%stema  Saturw"  of 
J^tiiiKtuk  pablii^hed  in  1735,  is  to  l>e  reproduced  through  the  pho1li»4ith»' 
pKp)i  —J.  by  the  Stockbnlm  Academy  of  Science,    It  contains  thfi 

«Bli»  1  to  treat  man  20<»logicaUy. 

A«Mfory  Efjcs  m  V€rUhraie$.^iu  a  paper  btely  publishetl  in  the  Ardiiati 
<fei  SdmcMj  and  which  has  been  abstnicted  by  one  of  our  contemporaries,  it 
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IB  allied  tlmt  Frofeaaor  Leuckart  has  dkcoTered  »eTera1  supplementaTj  ^l^| 
In  II  fish.  The  Professor  states  that  the  brilliaDt  spota  gzotiped  with  mote  OPH 
Ima  i^gtikritv  upon  certain  iish  of  the  group  Scopdinidmt  fife  tesJlj  ncceaimrj 
eyea.  The  exiatenee  of  more  thiiu  a  thousand  such  eyes  in  a  vertehrate 
animal  is  quite  unexpected-  Thej  are  distribatad  over  the  hyoid  appamttis 
and  on  the  head  aud  bellj,  -where  they  form  two  rows,  which  are  pai&lleL 
Herr  Lenckart  basi^  his  opinion  upon  the  aiiatomieal  at mc tore  of  the  oigvni 
known  as  &pot«,  these  having  really  the  form  of  little  cylinders,  the  anterior 
part  of  which  is  occupied  by  a  spherical  body  like  a  crystalline  lens,  behind 
which  h  a  sort  of  vitfeouB  humour. 

Th4  MuBcular  Fihr«s  of  tk^  ffcart  of  Vert^ata, — We  hare  reod?ed 
from  Br.  J.  B.  Fettigrew,  the  accomplished  sub-cnnitor  of  the  Boyil 
College  of  Surgeomi*  Museum,  a  copy  of  his  c^cceUent  monograph  on  the 
above  subject.  The  memoir  is  ceitainly  the  finest  which  has  jet  been 
produced  j  for  it  is  comprebenstve,  clear,  and  accurate,  and  is  accooiiwiied 
by  a  great  number  of  beautiful  lithographs,  which  have  been  tAken  £rom 
photogmphs  of  actual  dissections.  The  airangement  of  the  muscular  jibrea, 
as  demonatrated  by  the  author,  shed  much  light  upon  the  peculiar  moyementi 
of  the  heart  For  tbb  rei»son  the  essay  has  a  great  physiolof^<^l  impnrtnuci', 
and  J  from  the  circumstance  that  the  anatomy  of  the  heart  in  the  four 
vertebrate  classes  is  fully  explored  by  Dr.  Pettigrcw,  it  is  of  equal  import 
and  interest  to  the  comparative  lUiatomist.  We  have  also  received  Dr*  Fetti- 
^Vs  paper  on  the  valvular  apparsitus  of  the  circulatory  ayatem,  and 
we  commend  it  likewise  to  our  readets*  favourable  notice, 

2^  Natural  Histoty  Rtt^tf, — We  regret  to  observe  that  the  iVatHffflti 
Historif  M^£\i}  baa  ceased  to  exist  This  journal,  which  was  originally  aw 
Irish  periodical,  and  subsequently  an  English  one,  was,  without  exceptiou, 
the  most  excellent  periodical  of  it^  kind-  We  fancy  its  articles  were  of  too 
hi^  a  standard  to  secure  for  it  a  large  number  of  subscribers,  and  hence  it4 
&ilure  as  a  commercial  undertaking, 

3^  AilanthuA  Silk-imnYi,—Thi^^  who  think  that  this  caterpillar  camiot 
be  successfully  cultivated  in  this  coimtty  should  read  the^  subjoined  letter, 
which  was  recently  addressed  to  tbe  Timii :—''  Sir,— Having  seen  a  letter  ia 
the  Timts  relatijig  tfl  the  netr  oak  ailk^worma,  Bantl^x  Ydin^x^mai,  and  thar 
probable  acclimatization  in  England^  miiy  I  be  allowed  to  say  a  few  worda  f 
I  have  ciUtivatcd  them  for  two  years  with  the  gppftteat  care^  and  from  my 
observation B  fear  they  will  uever  stand  our  changeable  cliniate,  I  r€*rwl 
them  suct?es.Mfully,  both  under  glass  anil  in  the  oijeu  air,  till  the  fourth 
change  of  akin,  when  they  all  died  of  the  niaLidy  called  *  pebrine,'  induced 
by  a  few  days  of  rainy  and  cold  weather  in  the  month  of  June,  The 
Ailanthus  wonu,  on  the  contrary,  is  perfectly  hardy,  feariDg  no  rain  or  wind, 
or  0ven  a  alight  frost.  Hii*  only  enemies  arc  in  infancy  the  nnta ;  m  old  age, 
the  tom-tits.  I  rear  many  thouaauds  every  year  without  the  alightest 
difficultyj  and  sbali  be  gbd  to  give  any  pet^fons  the  benefit  of  ray  esqjerience. 
To  show  they  are  gaining  much  jn  the  public  estimation^,  since  I  intro- 
duced them  in  til  England  three  years  ago,  I  have  Kohl  and  given  away 
70,(>(K>  eggs  annually,  besides  s^en^itug  cocnons  to  all  paita  of  the  world ;  aod* 
more  than  tljiit,  I  have  a  gown  made  fi'om  the  silk. 

**Dangetein,  Fcterafieki,  Feb,  24  Dorothy  Nktill." 


SCIENTIFIC   6UMU4E1 


265 


Tht  MettLnn^ftphmis  of  ih^  Osiratoda, — Dr.  C.  Clatis  hjw  giveu  the  resulU  »f 
«ome  Liileredliiig  obaer^^tious  iji  a  kte  number  of  ^%/^id  mkd  Kollicker^t 
Zmitekri/t.  The  g.pe€ie«  wJiich  luis  been  particukrly  LDVisst^ated  is  Um 
Offfru  o^mim^  upon  the  young  forms  of  wLieh  he  writes.  Hk  oonclusions  ^t»i 
— (1.)  That  the  OBtmeoila  pa&a  throu^jh  a  &oH  of  cuetamorpkoiia,  for  thoir  lihfill 
TBfiei^  iu  fortD}  n^d  Lbejr  ouly  ueijuire  tbeir  liiub^  by  gradiuil  development. 
(2.)  The  youngeet  fttiige§  ure  abelk  betrmg  j9riiu|»tiiM  form§y  with  three  pair» 
d  limbs  for  moTement, — vi^,  two  ^lieim^  ind  the  mandibular  app^^ndage. 
(3,)  There  are  altogether  niut'  stofl^  of  </^  orum*  which  taxe  Huecat^ivef  attd 
may  be  dktiDgukbed  from  each  olber,  tud  of  which  the  last  repre^entii  the 
sexii&Ily-mature  condition,  (4)  Thew  stipes  of  deTeLopment  are  marked  by 
th*  stripping  off  of  the  akin  ;  thene  are  therefore  eight  corresponding  moults. 
{64  The  mandihli^  arise  firat  in  the  second  stuge,  m  powerful  jaw-prolonga- 
lions  at  the  basal  joint  of  the  mandibular  foot.  (6,)  Only  the  hinder  antenns 
ibeady  poaaesft  at  the  youngest  age  the  complete  jointing  and  figure  of  the 
Aeximlly'itiature  animal.  (7.)  In  the  second  itage  the  anterior  nnutilhe  and 
anterior  feet,  except  the  antenajci  and  mandibles,  are  attached.  (8.)  The 
nmxilhe  of  the  second  pair  originate  first  in  the  tliird  ttftge,  connequently 
ktet  than  the  following  pair  of  jointed  bodies,  distinguiished  vm  the  first  foot* 
(9.)  The  maxillfe  of  both  pairs  and  the  hinder  foot  present  in  their  first  ap- 
peamince  a  nearly  correspOBiling  form  as  a  triangular  plate  nmning  out  into  & 
little  hook.  (10,)  The  anterior  feet  proceed  from  the  top  to  the  bu^e  in  their 
jointing.  (11.)  The  abdomen  gives  rise  to  two  long  fiircal  joints. — Tide 
Th*  Quari^hj  Jounifd  of  Microscopical  ScUnce. 

FiaiparQUS  Reprodueiion  in  Anthe<i  ft?rfw^.^In  the  last  number  of  the 
DMin  Quarterly  Jourmd  of  Scunm^  Dr.  E.  H*  Bennet  describe.^  the  process 
of  fiBsipsiroiis  diviision  in  one  of  the  above  species.  Although  there  is 
nothing  very  novel  hi  the  phenomeuoTj  witnesaed  by  Dr.  Bennet,  his  easay  \a 
of  importance  from  tlie  fiict  that  many  persons  are  disposed  to  think  that 
true  mulripUcation  by  division  does  not  occur  in  the  Antrim.  Although  Dr. 
Bemiet^a  observations  did  not  extend  to  an  ajiatoniical  examination  of  the 
individuals  produced  by  fission,  they  go  quite  far  enough,  however,  to  prove 
that  diviiion  was  completed,  and  that  tho  two  halves  lived  a»  independent 
atiunals  for  a  few  days.  The  whole  time  which  the  division  took  from  the 
first  obaervatton  of  the  opening  in  the  ba.^  to  the  complete  uepamtiou  of  the 
halves^  was*  barely  three  hours.  The  exciting  cause  of  the  process  seems  t*> 
Imve  been  the  oondition  of  the  water  in  the  vessel,  just  verging  on  decompoai- 
tion.  The  most  imtiortiknt  part  of  the  observation  is  the  mode  of  the  division. 
This  began  by  a  fissure  in  the  base,  and  proceeded  in  the  manner  described  ao 
weU  by  the  author  in  the  following  passage  :— "  It  is  a  curioiia  fact  that  the 
tentttdiea  corresponding  to  the  two  jmrts  now  contnmted  separately  ;  hitherto 
the  contraciiona  we^  etmvnlaire,  and  set  in  suddenly  at  Intervals  and  all 
together,  now  there  was  a  distinct  pause  between  the  convulsion  of  the  upper 
iod  lower  divisions,  the  upper  always  preceding  the  lower  by  a  few  seconds. 
Does  not  thb  fiuggest  that  the  aeiit  of  the  central  nervous  system  of  Actinia 
mjcupies  the  base,  as  Spix  thought  he  had  demonstrated —although  this 
dfiiioiixtration  ha^  been  rejected  by  every  authority-  who  has  followed  him  ? 
At  5J0  the  walls  of  the  stomach  could  be  seen  strained  across  tlie  fissure, 
and  they  presently  gave  way,  the  rent  ex:teiidiiig  right  through  the  column  to 
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the  oral  disc  On  one  margin  of  the  disc  the  rent  involved  the  base  Q^«rae 
of  the  outer  row  of  lentucle^^  and  e;:tteuded  along  it  I  was  much  intmh 
in  watching  its  progress  along  the^tm&ale^  aa  it  iieemed  doubtful  whfitlNrn^^ 
would  tear  along  its  whole  .ldKftiEj^eta<sh  one  or  other  half  from^' 
attachment  to  the  body.  TtJ^JMS^jjfej^feiieat  on  the  parts,  and  at  last 
the  lower  hiilf  tore  off  fiSl^g^^^PyM^ediately  closing  into  a  perfect 
tube,  hung  as  ii\  h^jrfPl^mBBpfc|tppftL  The  wound  in  this,  too, 
seemed  to  dose  at  once  when^iffi^^  --r :;^r  ."ken.  off.  I  have  mentioned 
this  apparently  trivial  detail  as  it  Tnjiy       .  t  Jijfe  occasional  occuirence  of 

the  double  or  branched  tentacle  which  bua  been  obsery^i!  in  Anihea  arem. 
At  5.45,  less  than  three  hours  from  the  commencement  '6t  the  poocieas,  the 
division  was  complete,  the  upper  half  falling  to  the  botfom  ci  thfi:3|^i|BL  At 
6.5  the  lower  followed  it,  and  the  two  new  individuals  'lay  tbgMlMSrIiHftast 
motionless." 


,  ♦ 
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BY  REV.  ^\\  HOUGHTON,  M.A.,  F.KS, 


PROBABLY  no  animal  in  tlie  world  erer  excited  more 
interest  amongst  naturalists  than  the  little  hydras  of  our 
piviids  and  ditches*  The  intereat  has  now^  as  ia  natural,  con- 
siderably abated  *  further  acquaintance  has  brought  to  light 
60  many  strange  facts  and  anomalies  in  the  animal  kingdom 
since  the  days  of  Leeuwenhoek  and  Trembleyj  that  we  cease 
to  wonder  greatly  at  any  new  revelation  of  nature.  Though 
familiarity  never  breeds  contempt^  but,  on  the  contrary,  stima- 
lates  the  inquiring  mind  to  further  discoveries,  the  naturalist 
<if  the  present  century  does  not  stand  amazed,  as  of  old,  at  the 
record  of  any  well-ascertained  fact  in  Bcience,  however  anoma- 
loaa  it  may  appear.  Fresh  diaeoveriea  nowadays  may  perhaps 
Sack  the  charm  of  novelty— at  least  of  a  kind  equal  to  that  of 
Trembley's  account  of  the  hydra, — but  they  may  havo  a  more 
bportant  scientific  bearing,  inasmuch  as  increased  knowledge 
aad  greater  facilities  for  minute  investigations  have  made  us 
tetter  able  to  appreciate  thoir  value  in  the  grand  scheme  of 
DiitiiTe.  StiU,  it  is  almost  impossible  to  exaggerate  the  im- 
portance of  Trembley*s  discoveries  as  to  the  nature  of  those 
lltde  jelly-like  substances,  so  common  in  almost  every  pond 
and  ditch.  To  the  ancient  naturalists  of  Greece  and  Rome  the 
veritable  hydra  was  entirely  unknown.  The  term  "  poiypuB^* 
Was  used  by  them  to  desiguato  various  species  of  cephalopo- 
dtJus  molluscs*  With  coral  they  were  partially  acquaintodj  but 
ftey  knew  nothing  of  its  real  natiu^.  llieophmstus  considered 
coral  to  belong  to  the  mineral  kingdom  ;  Tliuy  seems  to  have 
ttottght  it  was  a  vegetable ;  and  we  know  that  this  substance, 
now  ascertained  to  be  of  animal  nature,  was,  even  up  to  the 
ttuddle  of  the  last  century,  considered  to  belong  to  the  vegetable 
Wngdom.  Marsigli,  early  in  the  eighteenth  century,  noticing 
the  flower-shaped  bodies  in  Akijoniuvi  and  Corallium  on  the 
*bote  of  the  Mediterranean,  considered  their  vegetable  nature 
pWed  beyond  a  doubt*  It  is  to  Peyssonnel,  a  learned  physician 
^f  Marseilles — how  much  valuable  zoological  kno^led^'ti  ^ft 
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268  POPULAE   SCIBHrCB  BEVEBW. 

owe  to  medical  men  ! — ^to  whom  science  is  indebted  for  satis- 
factorily determining  the  animal  nature  of  the  polypifera.  But 
the  announcement  was  treated  with  ridicule  by  the  learned  of 
his  day;  for  we  read  how,  when  Peyssonnel  communicated  with 
Reaumur  on  the  subject,  that  celebrated  naturalist  thought  the 
idea  so  improbable,  that  in  a  notice  of  it  in  the  Memoirs  of  the 
Academy  of  Sciences  of  Paris  in  1727,  he  thought  it  prudent 
to  suppress  the  author's  name.  Now,  it  happened  that  soon 
•after  this  Reaumur  received  a  communication  from  another 
naturalist,  whose  name  has  now  become  immortal — ^namely, 
the  renowned  Trembley  of  Geneva,* — on  the  subject  of  the 
fresh-water  polypes.  It  is  true  that  Leeuwenhoekf  had  been 
before  him  as  the  discoverer  of  the  hydra ;  but  his  observations 
on  its  nature  were  trifling  compared  with  those  of  the  Swiss 
naturalist,  and  they  had  been  entirely  forgotten.  Discoveries, 
whether  in  nature  or  art,  are  seldom  made  by  one  individual 
alone.  About  two  years  after  Trembley's  letter  to  Ri^aninur, 
it  happened  that  Bernard  de  Jussieu,  the  celebrated  botanist, 
was  engaged  in  examining  Flicstra  and  Tubidarut  on  the  coast 
of  Normandy.  Of  course,  at  this  time  those  substances  were 
undoubted  vegetable  products  in  the  opinion  of  all ;  but  Jussieu 
liked  to  look  at  things  with  his  own  eyes,  and  he  soon  became 
convinced  of  their  animal  nature.  Thus  he  was  able  to  con- 
finn  PeyssonePs  discovery,  J  and  to  bring  Reaumur  over  to  his 
side.     In  the  last  century  our  own  countryman  Ellis,  Pallas 

*  "Trembley  (Abrahaui)  de  Geuuvo,  ne  en  1710,  inert  en  1784  ;  immortel 
par  le  dt^couvcrte  dc  la  reproduction  du  Poljiie.'* — Ouvier. 

t  Few  objects  escaped  the  lynx-eye  of  this  admirable  observer.  He 
noticed  on  a  portion  of  watei>weed  certain  animalciila^,  **  whose  Ixnlies  were 
sometimes  long  and  sometimes  contracted  ; "  and  on  one  individual  he  ob- 
served another  of  the  same  kind,  but  smaller,  the  tail  of  which  seemed  to  be 
fastened  to  the  other.  At  first  he  thought  it  might  be  **a  young  one 
fastened  by  chance  to  an  old  one  ;  but  obsen'ing  it  more  narrowly,  he  saw  it 
was  a  2^rtus,^  and  that  it  grew  bigger  "  in  horns  and  body."  The  species 
obsen'ed  by  Leeuwenhoek  appears  to  have  been  Hydra  fu^a,  "  That  which 
seemed  very  remarkable,  and  even  wonderful  to  me,  was  that  the  said 
animalcuUe  would  sometimes  extend  their  horns  to  so  great  a  length  that 
looking  on  them  tlux)ugh  the  microscope,  you  would  think  tliey  were  several 
fathoms  long.''  Leeuwenhoek's  figure  is  a  very  rude  representation  of  a 
hydw,  with  two  young  ones  growing  from  its  side  (see  Phihsoph,  Transac., 
No.  2S3,  Vol.  XXIII.).  It  appears  that  an  anonymous  correspondent  of  the 
Eoyal  Society  discovered  hydras  in  England  about  the  same  time. 

t  Ferrande  Imperato  (1559),  a  Neapolitan,  appears  to  have  been  the  first 
to  assert,  the  animal  nature  of  corals,  madrepores,  &c  Though  his  work 
went  through  two  editions,  it  appears  to  have  been  little  read.  The  mem- 
bers of  the  Academy  of  Sciences  regarded  Peyssonners  assertion  as  entirely 
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tnd  others,  extended  our  acquaintancG  with  these  mteresting 
polypift?i^:r  whose  animal  nature  is,  of  course,  now  known  to  all 
aiatui*alists.  I  have  given  this  brief  historical  sketch,  because 
ffre  learn  from  it  that  Trembley's  discovery  of  the  fresh- water 
^lydr^j  whose  animal  nature  was  so  apparent^  was  the  very 
jcircnmstance  that  turned  the  tide  of  disputation  about  the 
corallines  in  favour  of  Poyssonuel's  opinion^  as  well  as  because 
it  is  instructive  to  watch,  as  it  were,  the  gradual  development 
of  a  new  doctrine^  its  severe  birth-pangs^  and  its  hnal  acceptance 
\m  tinth. 

I  As  has  been  stated,  Leeuwenlioek  was  the  first  discoverer  of 
the  hydra,  and  of  the  manner  in  which  the  young  are  produced 
1>y  gemmation.  Ho  noticed  the  great  contractility  of  the 
animaFs  tentacle s^  and  he  sent  a  letter  to  the  Royal  Society, 
dated  December  25,  1702^  which  may  be  read  in  voL  xxiii. 
pp,  1304— *1 311  of  the  Philosophiral  Transactions.  This 
eonmiunicatiun  attracted  little  notice  at  the  time,  and  seems 
to  have  been  forgotten  when  Trenihley  announced  his  startling 
discoveries.  Leeuwenhoek's  letter  to  the  Royal  Society  was 
dated  1702,  as  has  been  already  stated;  Peysaonnel  waa 
Lorn  in  1700;  lluaumur^s  notice  of  PeyssonnePs  assertion  of 
tlie  animal  nature  of  coral  was  made  to  the  French  Academy 
of  Sciences  in  1727;  that  is  to  say,  twenty-five  yeai's  after 
Leeuwenhoek's  letter,  Trembley  drew  the  attention  of  the 
learned  world  to  his  experiments  with  the  hydra  about  the 
year  1744<  We  have  seen  how  these  experiments  turned 
the   tide    in    favour    of    Peyssonnel's    opinion ;    it  is  highly 

trobable  that  Leeuwenlioek's  communication,  with  the  figure 
e  has  given,  would  have  helped  to  settle  the  question  as  to 
the  animal  nature  of  corals  somo  years  before  Trembley 
Wrote^  had  the  Dutch  naturaUst  published  his  account  of 
tie  hydra  after  the  year  1727  instead  of  before  it.  However, 
it  is  satisfactory  to  know  that  Peyaaonnel  hved  to  see  a 
change  of  opinion  in  his  favour^  and  to  find  De  Jussieu  and 
B^aumnr  liis  hearty  advocates*  The  excitement  amongst 
nutttralists  that  followed  Trembler's  discoveries  of  the  extra- 
canlinary  properties  of  the  hydra  was  intense.  That  an 
^aimal  sho\dd  be  chopped  into  several  pieces,  and  that 
6ttcli  parfc  should  survive  and  tho  creature  increase  under 
the  operation,  that  a  veritable  animal  should  bud  out  young 
ones  after  the  manner  of  plants,  that  whether  its  body 
Were  turned  inside  or  outside  it  made  no  difference,  that 
pm'tions  of  ooe  individual  could  be  grafted  into  portions 
t>f  another, — all  these  things  were  so  contrary  to  established 
ei]>erience  and  to  all  then  known  physiological  hiwa  that 
mmj  would  not  believe  them.  And  so  the  sceptics — ^and 
scepticism  in  science  is  a  virtue— experiiiientafeed  tlieT£i&e\s[Qa 
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on  these  animals;  members  of  the  different  learned  societies 
were  to  be  seen  poking  about  ditches  and  ponds  in  search 
of  specimens  and  practising  experiments  daily.  Carefully 
packed-up  bottles  were  sent  to  distant  friends,  by  post ;  and 
even  ambassadors  were  full  of  the  all -engrossing  theme, 

Hydrae  are  found  only  in  fresh  water^  and  generally  in 
sttch  as  flows  very  slowly  or  is  quite  still.  The  best  way  to 
obtain  specimens  is  to  take  a  handful  or  two  of  weeds^  sucli 
as  duckweed,  star-wort^  water- crowfoot,  &c*^  from  any  clesat 
pond  or  ditch,  and  place  them  in  a  glass  vessel  of  water. 
After  waiting  half  an  hour,  it  is  probable  that  several  indi- 
viduals may  be  seen  in  various  attitudes,  some  hanging  loosely 
down,  others  erecting  themselves  in  graceful  corves  and 
throwing  out  their  pendent  tentacles  many  times  longer  than 
thtii'  bodies,  others  shooting  up  their  arms  right  above  thdr 
hcatlsj  others  conta'acted  so  as  to  look  like  a  mere  dab  of  jelly ; 
others  with  anterior  and  posterior  extremity  attached  to  the 
side  of  the  glass,  others  floating  on  the  suiface  of  the  water, 
the  posterior  discs  or  tail-ends  serving  to  keep  them  from 
einking ;  some  of  a  beautiful  grass-green  colour,  others  light 
flesh,  others  white,  others  red.  • 

The  body  of  the  hydra  is  of  a  gelatinous  nature,  varying  in 
shape  according  to  the  position  it  assumes :  contracted,  it  is  in 
some  species  a  mere  tubercle  vnth  short  radiatmg  papilla? ;  it  be- 
comes a  narrow  cylinder  when  extended  j  one  end  is  expanded 
and  forms  an  adlierent  disc,  the  other  is  furnished  with  a  mour 
surrounded  by  a  number  of  exceedingly  contractile  ai*ms  or  teni 
cles,  which  vary  in  number  both  according  to  the  species  and  tbi 
ages  of  individuals*   The  hydra's  body  is  composed  of  two  mem- 
branes, technically  termed  ecfodcnn  and  endoihrm^  tlio  former 
being  external,  the  latter  constituting  the  lining  of  the  inside 
cavity^     The  tentacles  are  membranous  tubes,  being  in  tact 
nothing  more  than  the  tubular  prolongations  of  the  two  mei 
branes  of  the  body.    These  arms,  which  are  the  animal's  ins 
nienta  for  seizing  its  prey,  are  situated  a  little  below  the  oriJice 
the  mouth,  whichj  when  closed,  is  sometimes  protruded  like 
snout  above  the  tentacles.    Both  membranes  present  on  the  sur- 
face irregularly-rounded  nodules,  wnth  a  number  of  vacuoles. 
These  nodnles  contain,  especially  in  the  tentacles,  capsnlar  bodies 
(thread-colls),  in  which  may  be  seen,  under  a  high  power  of 
the    microscope,  certain  curious  organs  (see  fig.  7),  consisting 
of  spines  and  filaments,  supposed  by  some  to  have  the  power 
of  stinging,   each   capsule   containing  one  filament  ivith  its 
spinous  appendages.     Tlieso  organs  may  readily  be  seen  by 
crushing  the  hydra  between  two   bits  of  glass*     There  are 
traces  of  the  presence  of  muscular   fibres  in    the  tentacles; 
bat  whether  this  muscular  apparatus  is  sufficient  to  eSect  the 
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extraordinary  extensibility  of  them  organs  may  be  doubted. 
Some  ha\re  supposed  that  the  water  which  finds  its  way  into 
the  cavity  of  the  hydra's  body  through  the  month,  may  flow 
in  extremely  narrow  channels  into  the  tentacles,  and  thus 
CKicasion  their  elongation.  The  tentacles  of  H^jdra  fnsca 
{Poltfpe  a  hugs  hra^  of  Trembloy),  are  the  most  wonderful  of  all 
for  their  extensibility  ;  growing  gradually  finer  than  the  lightest 
gossamer^  they  become  invisible  except  to  the  eye  of  the 
microscopist. 

The  hydrfis  are  very  voi^acionSj  and  may  he  kept  readily  in 
confinement  for  some  time.  They  feed  on  the  small  ento- 
mostraca,  such  as  daphnla^  ajclctpsj  cypriSf  &e,j  and  on  minute 
lar\*ie  of  gnats  and  amd  worms.  The  stomach  of  these 
animals  is  a  simple  cavity,  though  some  authors  have  re- 
corded the  existence  of  a  short  narrow  duct  leading  from  the 
stomach  to  the  centre  of  the  disc  which  they  say  is  per- 
forated, and  that  through  this  aperture  excrementitious 
particles  may  be  seen  to  pass*  I  have  been  quite  unable 
to  discover  any  signs  of  an  intestinal  canal  in  any  of  the 
species  I  have  examined ;  further  evidence  is  wanted  before 
ihiB  statement  can  be  accepted*  The  food  is  quickly  assimi- 
lated by  the  hydm,  and  the  indigestible  portion  expelled 
tlirough  the  mouth  as  in  the  aetlnm*  There  is  no  doubt  as 
to  the  existence  of  the  thread- cells  before  alluded  to,  but 
some  persons,  and  conspicuously  Mr^  G.  H-  Lewes j  entirely 
deny  that  they  have  stinging  properties.  "  That  the  tentacula 
have  the  power  of  communicating  some  benumbing  or  noxious 
influence  to  the  living  animals  which  constitnte  the  food 
of  the  hydra,"  says  Professor  Owen,  ^^ia  evident  from  the 
effect  produced,  for  example,  upon  an  entomostracan  which 
may  have  been  touched  but  not  seized  hy  one  of  these 
urgan^.  The  little  active  crustacean  is  arrested  in  the  midst 
of  its  rapid  darting  motion,  and  sinks  apparently  lifeless  for 
some  distance;  then  slowly  recovers  itself  and  resumes  its 
ordinary  movement.  Siebold  states,  that  when  a  naYs,  a 
daphnia,  or  the  larva  of  a  cheux^nomus  have  been  wounded 
by  the  darts,  they  do  not  recover,  but  die*  These  and  other 
active  inhabitants  of  tVesh  water,  whose  powers  should  be 
equivalent  to  reud  asunder  the  dehcate  gelatinous  arms  of 
these  low- organized  captors,  seem  paralyzed  almost  imme- 
diately after  they  have  been  seized,  and  so  countenance  the 
c^inion  of  Corda,  that  the  reaction  of  a  poison  cnlei-s  the 
wound.^'  Trembley  nowhere  states  that  animals  once  caught 
in  the  hydra's  embrace  always  died,  nor  does  he  allude  to  any 
stinging  or  poisoning  power  of  the  hydra. 

Baker   says,    "  I  have   now  and  then  seen  a  very  strong 
orm   seized   by  a  small  polype  break  off  all  the   ^^1^^'% 
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arms  hj  its  violent  struggKng,  and  so  make  its  escape'' 
(p.  08).  But  lie  remarks  in  another  place, — "I  have  some- 
times forced  a  worm  from  a  polype,  the  instant  it  has  been 
bitten  (at  the  expense  of  breaking  off  the  polype's  arms), 
and  have  always  observed  it  to  die  very  soon  afterwards, 
without  one  single  instance  of  recovery/'  He  seems  to 
have  thought  the  hydra  was  possessed  of  teeth.  "  It  is 
surprising  to  behold  how  soon  a  polype  kills  a  vigorous, 
nimble  worm ;  except  by  crushing,  no  way  can  put  it  to 
death  more  speedily.  But  there  is  no  certainty  what  kind  of 
weapons  this  is  effected  by,  though  probably  it  may  be  armed 
with  sharp  teeth.''  It  is  usual  to  attribute  to  the  thread- 
cells,  which  characterize  the  whole  of  the  sub-kingdom 
Cirltntcrata,  the  power  of  stinging,  which  unquestionably 
belongs  to  some  of  the  members,  as  to  certain  of  the  Medusae. 
But  I  think  that  this  opinion  needs  more  decided  verification 
than  it  has  yet  received.  If  it  be  a  fact  that  the  thread-cells 
(or  "  cnidiu  "  as  they  are  technically  called)  are  the  cause  of 
the  stinging  power  in  the  tentacles  of  C;fancea  capiUatay  for 
instance,  then  it  is  fair  to  surmise  that  they  have  a  kindred 
property,  varj-ing  in  degrees,  in  other  members  of  the  sub- 
kingdom.  The  experiments  of  Mr.  G.  H.  Lewes  are  suflBdeiiti 
to  throw  considerable  doubt  upon  the  benumbing  properties 
of  the  hydra.  This  observer  noticed  that  small  entomostraca 
drv^ppod  suddenly  to  the  bottom  of  the  vessel,  and  remained 
motionless  there  for  a  minute  or  two,  after  havinsr  ^^^^  held 
by  the  arms  of  a  hydm ;  but  he  found  that  if  he  touched 
a  wator-tloa  ('V//»rA<)  with  the  point  of  a  pin,  precisely  the 
same  thmir  occurred.  He  considers  that  this  sudden  motion- 
lessness  of  the  .water-tioa  is  analocrous  to  what  we  often 
obsor^-e  in  numonms  other  animals,  viz.,  the  practice  of 
**  shamming  dead,''  in  schoolboy  phraseology.  The  larva  of 
5vn  i:^  JuiiiriM  haviuir  been  ^^ thVitv  caui^ht^bv  three  different 
hydnv.  torv-  itsolf  away  without  anv  vTsiblo " hurt."  A  nais 
that  luid  Kvn  hold  by  tho  embraces  of  a  Hmira  vindis  for 
soiuo  time,  strugvrled  itself  free.*  Xot  onhr  w^  it  apparently 
unhurt  by  this  contact,  but  three  davs  atterwards  it  was  as 
lively  as  over.  *•  With  two  other  na'iJs  the  same  result  was 
obscrvod.  Frv.v.u  cx[vrimeiits  I  have  mvselt'  made  with 
Tvgarvl  to  this  .luosriou,  1  am  inclined  to 'doubt  altogether 
the  jntralysiuir  power  ascribed  to  the  hvdra.  I  have  re- 
peatedly seen    small 


thtfmst«Ivcs  or  Wtu  reloastni  by  :ho  jv-Vi  of  a  coedle." 
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Tk&  motion  of  a  hydra  is  very  slow.  Its  ordinary  mode  of 
locomutioa  is  liko  that  of  a  leech ^  but  changes  of  position  may 
be  mmlo  by  a  gliding  motion  of  its  disc,  Bonietitnes  this  disc 
is  protruded  above  the  surface  of  the  water j  when  it  acts  as  a 
floaty  and  the  ammal  is  borne  along  by  any  movement  in 
^he  water,  Hydne  may  lie  fonnd  in  the  spring j  summer,  and 
'»atnnxoj  towards  the  end  of  which  last-named  season  they 
give  birth  to  eggs  and  then  die,  lo  very  mild  winters  I  havo 
occasionally  found  a  few  specimens  of  the  IT*  viridw^  but  for 
[the  most  part  these  polypes  do  not  survive  the  winter*  The 
mode  of  increase  is  two-fold,  {1}  by  gemmation^  and  (2)  by 
the  ordinary  manner  of  reproduction.  The  first  takes  plaeo 
throughout  the  summer,  the  latter  only  at  the  end  of  autumn. 
In  the  case  of  increase  by  gemmation  a  small  swelling  is  first 
observed  on  the  hydra's  body ;  this  grows  largei'^  and  divides 
;at  its  apex  into  several  minute  papillee,  which  are  the  tentacles, 
but  they  do  not  appear  simultaneously.  The  other  mode  of 
reproduction  is  by  ova.  About  the  end  of  autumn  the  ob- 
Mserver  will  notice  certain  peculiar  elevations  on  the  body  of 
the  hydra ;  some  rounds  and  situated  about  the  middle  of  the 
body  ;  others  of  a  conical  shupe,  and  close  to  the  bases  of  the 
tentacles*  Generally  there  aro  about  one  or  two  of  the  i-^und 
bodies,  and  the  samo  number  of  the  conical  ones,  WTien 
there  is  more  than  one,  the  second  is  found  on  the  opposite 
hside  of  the  body*  These  are  the  reproductive  organs,  the 
jound  elevations  containing  ova,  the  conical  ones  the  sper- 
tnaiozoan  bodies.  The  ovum,  when  ripe,  is  pushed  through  the 
bo^-wall,  and  having  been  impregnated^  becomes  attached  to 
Bome  watcir-wecd,  awaiting  the  warm  weather  of  spring  to  be 
develoiKid  into  a  young  hydra*  Though  I  have  frequently 
seen  the  ovigerous  and  spermigeroua  elevations,  and  the  ovam 
in  the  liody  of  the  hydra,  I  have  never  succeeded  in  meeting 
with  the  detached  ova*  They  appear  to  have  been  seen  by  few 
obflervers.  This  mode  of  generation  in  the  hydra  does  not 
'appear  to  have  been  observed  by  Trembley  and  Baker, 

Trembley  thus  describes  one  of  his  attempts  to  turn  a  hydra 
inside  out* 

1  hegtJi  by  giving  it  worm  to  the  poljrpe  on  wliich  I  wifih  to  make  an 
leiperiment,  and  when  it  i*  swallowed  1  can  begin  operstions.  It  is  well 
not  lo  wait  till  the  worm  is  niucli  digested.  I  put  the  polype,  with  which 
Mtanmch  h  well  filled,  in  a  little  water  in  the  hollow  of  my  left  hand  ;  I 
pft«4  it  with  a  small  forcepsi  oeiirer  to  th(>  posterior  than  to  the  anterior 
extremity,  lu  thia  wny  I  push  the  Bwallowed  wofm  agaiaat  the  mouth  of 
iiii;  \Ktlyi*Q,  whieli  ii  thus  forced  ta  open  :  and  by  ogam  ulightly  pressing  the 
polype  witli  luy  fore€pB,  I  c»i\m  the  worm  partly  to  etiiei^e  from  itt*  iiioiitli, 
to  dniw  out  with  it  aaeq^ual  part  of  the  posterior  mid  of  its  stomach 
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The  worm  coming  out  of  tlie  mautli  of  the  polvpe,  force*  it  to  enlai^gp  it 
considerably^  especially  if  it  emerges  doubled  up.  .  .  .  When  the  polyp 
in  tliis  state,  I  take  it  gently,  without  disturbing  aDythiog,  out  of  the  wii 
jmd  place  it  on  the  edge  of  my  hand,  whit*b  ia  simply  moifitenedj  so  tha 
may  not  adhere  too  closely*  I  obli^^e  It  to  coutmct  more  ajid  moie^  aild  t 
also  enkrgea  the  ibomach  and  mouth.  One  must  remember  here  that ' 
worm  h  partly  emerging  from  the  moutli,  tmd  keeping  it  open.  I  take  th 
with  the  right  hand  a  ho^'s  bristle^  rather  thick  and  without  n  point,  anc 
hold  it  m  one  holds  a  hmcet  for  bleeding.  I  briit^  its  thickest  end  to  t 
poaterior  extremity  of  the  polype  ;  I  push  this  extremity^  aiid  make  it  eoi 
into  its  ^tomachj  which  ls  done  the  more  easily  ns  it  is  empty  in  that  part^ft 
Yeiy  much  enlarged*  I  then  ^o  on  advam^iog  the  end  of  the  hogs  briat 
which,  as  it  is  putihcd  forward,  continues  to  invert  the  polype*  AVljeu 
reaches  the  worm  which  holds  the  month  open,  it  either  pushes  iho  worm 
paaaes  by  its  side,  and  at  la^t  cornea  out  by  the  mouth,  covered  with  t 
poet^ioT  part  of  the  polype.  It  is  e^y  not  to  miss  the  month,  liecaus*  it 
vety  open.  It  happens  sometiincs  that  the  polype  is  at  once  complett 
mvertetL  It  mimt  be  understood  that  it  then  covers  the  end  of  the  ho 
bristle,  which  m  lodged  injside  the  inverted  pol3rpe  ;  that  the  exterior  ms§i 
of  the  animal  is  become  the  interior  ;  that  this  surface  touches  that  of  1 
hog^s  bristle  ;  and  that  the  interior  haa  become  the  exterior*  I 

Trembley  tben  goes  on  to  say  that  lie  took  steps  to  preve 
tlie  polypes  from  turnirig  themaeWefl  back  to  their  origir 
conditioDj  as  they  attempted  to  do,  often  with  success,  ai 
found  that  they  hved,  "  ate,  grew,  and  multiplied/'  1 
turned  iome  inside  out  which  had  little  ones  attached  to  th( 
bodies^  and  these  young  ones,  aflter  the  operation,  fou: 
themselves  in  the  interior  of  tho  polype*  "If  they  wc 
tolerably  advanced,  and  the  place  where  they  joined  on  to  t 
mother  was  considerably  constricted^  they  became  detach 
in  a  short  time^  about  the  end  of  a  day  or  two  ;  but  mei 
while  they  extended  themselves  in  the  stomach  of  th 
inverted  mother,  and  their  heads  and  part  of  their  bod 
might  ho  seen  emerging  from  her  mouth,  ,  .  ,  But  w 
those  leas  advanced,  which  have  no  arms  or  only  very  sb 
ones,  and  whose  posterior  cuds  are  not  yet  restricted,  the  e( 
is  different*  The  opening  which  communicates  between  1 
stomach  of  these  httle  ones  and  that  of  the  mother  is  still 
full  size.  "V^Tien  the  mother  is  turned,  the  little  one  can  inv 
itself  also*  It  is  just  the  same  as  if,  after  having  turner 
glove,  the  fingers  of  the  glove  were  to  turn  themselves  ins 
out.  By  looking  attentively  at  the  body  of  the  mother  af 
having  been  turned  inside  out,  one  sees  in  the  place  of  thi 
young  ones  a  hollow,  which  gradually  fills,  after  which 
to  be  easily  distinguished  the  body  of  the  young  polj 
turning  itself  as  it  comes  out*  *  ,  ,  In  a  few  minutes  t 
little  polypOj  will  be  completely  inverted.    Then  it  continues 


grow;  it  detaclies  itself  from  its  mothefj  and  differs  not  3P 
aU  from  any  other  polype,     I  have   kept  several  of  these 
polypes,  and  they  and  their  young  ones  have  multiplied  in  my 
glasses/' 

The  following  letter  addressed  by  Baker  to  Mr,  Martyn 
Folkes,  President  of  the  Royal  Society  in  1 743j  describes  an 
attempt  he  made  to  turn  a  hydra  inside  out ; — 

July  Qih,  1743.  — HaYing  leftrncJ,  by  one  of  Mr.  TremLlej's  letters  which 
joa,  Sir,  received  tifter  the  preceding  experiment,  and  wiia  ple.ased  to  favour 
me  with  n  sight  of,  ihxit  hb  TOethi>d  for  pmpariug  ii  polype  for  turning  inside 
out  m  hy  giving  it  a  rhrysalis  of  the  Wat€r-Tipula.y  which,  when  Hwjvllowed, 
distends  the  poljpe's  stomach  and  body,  and  having  some  dei^rce  of  hardness^ 
eiabiea  him,  by  ^'<?ntly  pressing  it  from  the  tail  upwanls  towiirds  the  mouth, 
tod  at  the  ^nic  time  putshin^  the  tail  behind^  to  return  it  back  a^^ii  through 
ibe  mouth  along  with  the  tail  and  body,  and  thereby  completely  turned  % — 
I  ires  desLioiiB  of  doing  the  mime  thing;  bvit  being  unable  to  procure  any 
Mwch  chrysalis  at  London.  I  fiiucied  thiit  perhaps  I  might  perfonu  this  opt^ra- 
iaom  by  other  means,  though  somewhat  in  the  same  manner.  I  fixed  my  eye, 
for  this  purpose,  on  a  very  large  polype  of  the  long- tailed  sort,  with  only  six 
Mins,  that  had  no  young  ones  issuing  from  it^  and  gave  thereto  one  of  the 
biggest  worms  I  coiUd  get,  the  whole  whereof  1  wa«  certain  it  could  not  pos- 
lilly  iwaibw.  The  polype  «ei^d  tiie  worm  immediatt4y,  an*l  in  lees  than  & 
qtiArter  of  an  hour  had  gorged  as  much  of  it  as  Its  body  was  able  to  contaixi, 
leaving  ime-tliii'd  part  at  least  hanging  from  its  mouth.  Things  succeeding 
thus  far  to  my  wiish,  I  loosened  the  polype't*  tail  from  the  side  of  the  glass, 
took  it  out  with  a  scoop-pen,  and  put  it  on  a  wetted  Klip  of  piiper ;  for  I 
jtitiged  it  best  not  to  remove  it  before  it  had  swallowed  the  woitu^  lest  it 
^cmld  refuse  to  eat  afterwartls.  This  done,  I  set  myBelf  to  work  with  a 
great  deal  of  care  and  gentleness  ;  and  fixing  my  paper  whereon  the  polype 
bjr  by  a  pin  to  the  writbg-detik  where  I  sat,  1  took  hold  of  the  worui  by 
tueiiu  of  a  pair  of  nippers  which  I  held  io  my  right  hand,  and  at  the  same 
httfAnt  thrusting  against  the  polype'^  Uul  witli  the  heail  of  a  very  etuiall  pin 
(tie  point  whereof  I  bad  previously  faateupd  into  a  piece  of  stick,  which 
served  me  for  a  handle  to  guide  it  by)^  I  proceeded  cautiously  imd  leisurely  ; 
aid  after  seveml  trials  with  the  worm  and  pLn,  what  by  pulling  one  und 
thrarting  viith  the  other,  the  stomavh,  wherein  part  of  the  worm  lay  folded, 
came  along  with  it  through  the  ntonth,  and  wan  followed  by  the  tail,  piu 
ftctd  all  ;  so  that  the  polype  was  really  and  complct^y  turned,  though  the 
Itta  had  made  a  hole  quite  through  it,  contrary  to  my  intent,  and  M'oidd  have 
injured  it  mtich  more,  or  perhaps  unturned  it,  had  I  pulled  it  Iwiek  the  same 
^y  it  entereil  in  ;  but,  being  aware  of  that,  1  uufixed  the  pin  from  the 
ttick,  took  hold  of  it  with  my  nippers  (the  polype  being  spitt^  as  it  were 
ttpoa  it),  and  pvdled  it  away  by  the  head,  leaving  the  polype  feirly  imida 

(lUt. 

The  foltowing  species  hare  been  described  as  belonging  to 
the  British  fauna : — 
B^dra  viridis;  of  a  beautiful  grass-greeii  colour  jtetitajd^^  ^\jci 
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1 0,  storter  than  the  body,  whicli  is  cylindrical  lo  ehapep  narrofw- 
ing  downwards.    The  tent4iclcs  are  frequently  beset  with  n  f^oi^Ml 
imosorial  animalcala  (Ti'tchodintLpedietilnR)^  which  runs  ap  al^^ 
down   them   with   extreme  vivacity.     This  species   is  prottji 
common  J  though,  on  account  of  its  small  size^  it  requires  ck 
inspection  to  discover  it. 

H.  vuhjaris ;  about  the  same  size  as  H,  vtndls,  of  a  h"| 
brown  colour  usiiallyj  but  sometimes  red.     The  colour  dt.*peE 
probably  on  the  nature  of  the  animal^a  food.     Tentacles  0  1 
1 2j  about  the  leugth  of  the  body ;  in  still  ponds  or  sloiii 
running  water,  common, 

H./usciU     This  is  the  mo&t  beautiful  of  all  the  speda 
lihough  said  to  be  rare  in  England,  I  find  it  tolerably  abunJ 
in  weedy  ponds  and  ditches.     It  is  this  species  in  which 
intestinal  canal  has  been  afiirmed  to  exist ;  tentacles  t>  to  i 
capablo  of  extraordinary  oxtensionj  fifteen  or  twenty  times  i 
length  of  its  body;  colour,  pale  brown ;  when  it  has  been  loQ 
without  food,  it  is  almost  white*     I  have  often  noticed 
body  of  this  species  covered  with  numerous  white  spots^  wiiii 
appeal^  to  bo  indicative  of  disease, 

H^  aUenuaia,   I  know  nothing  of  this  specios  :  it  is  >  ■ 
as  being  of  a  light  oil»green  colour,  with  paler  tentacu 
than  itself;  body  larger  than  ff.  vulgims  and  of  a  more  l 
form.     The  tentacles  hang  bke  silken  threads  in  the 
waving  to  and  fro  without  assuming  the  regular  circuhir  po 
tion  which  they  do  in  II.  viridi^. 

The  books  of  Trembley  and   Baker  abound  with 
experiments   practised   on   the    bodies  of   hydnc* 
Memoir  of  the  first-named  observer  contains  many  adc 
executed   figures.      The   results    of   these   experiments 
be    summed    up    in    the    language    of    Dr,  G,  Johnston  H 
'^  If  the  body  is  halved  in  any  direction,  each  half  in  a  i 
time  grows  up  a  perfect  hydra ;  if  it  is  cut  into  four  or  ei 
or  even  minced  into   foi-ty  pieces,  each  continues  alive 
develops  a  new  animal,  which  is  itself  capable  of  being  mull 
plied  in  the  same  extraordinary  manner.     If  the  section 
made  lengthways,  so  as  to  divide  the  body  ioto  two  or  rm 
slips,  connected  merely  by  the  tail,  they  ni-e  speedily  resolde 
like  some  heroes  of  fairy  tale,  into  one  perfect  whole;  or  J 
the  pieces  aro  kept  asunder,  each  will  become  a  polype, ; 
thus  we  may  have  two  or  several  polypes  with  only  one  tail, 
between  them ;  but  if  the  sections  be  made  in  the  contr 
direction — from  the  tail  towards  the  tentacula — you  prodq 
E  monster  with  two  or  more  bodies  and  one  head.     If 
teutacula^ — the  organs  by  whicli  they  take  their  prey,  and  i 
wliich  their  existence  might  seem  to  depend — are  cut  awd 
they  are  reproduced^  and  the  lopped  off  parts  remain  not  luiij 
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without  a  new  body.  If  only  two  or  tlirae  tentacnla  sra 
embraced  in  the  section^  tbe  result  is  the  same;  and  a  single 
teDtaculum  will  serve  for  the  evolution  of  a  complete  creature, 
Wlien  a  piece  is  cut  out  of  the  body^  the  wound  speedily 
heals,  andj  as  if  excited  by  the  stimulus  of  the  knife,  young 
polypes  sprout  from  the  wound  more  abundantly,  and  in 
prdference  to  un scanned  parts  y  when  a  polype  is  introduced 
by  the  tail  into  another^ b  body,  tho  two  unite  and  form  one 
idaal^  and  when  a  head  ia  lopped  off,  it  may  safely  be  in- 
d  on  the  body  of  any  other  which  may  chance  to  want 
one*  You  may  sbt  tho  animal  up,  and  lay  it  out  Hat  like  a 
membrane,  with  impunity ;  nay^  it  may  be  turned  inside  out, 
80  that  the  stomachal  surface  shall  become  the  epidermous, 
yet  continue  to  live  and  enjoy  itself.  And  the  animal 
'S  very  little  by  these  apparently  cruel  operations — 

Bcaroe  aeems  to  fed,  or  kiLow 
Hb  wound — 


Sr  before  the  lapse  of  many  minutes,  the  upper  half  of  a  croas 
section  will  expand  its  tcnt^cula  and  catch  prey  as  usual  j  and 
tb^e  two  portions  of  a  longitudinal  division  will,  after  an  hour 
or  two,  take  food  and  retain  it.  A  polype  cut  transversely 
in  three  parts,  requires  four  or  five  days  in  summer,  and  longer 
in  cold  weather,  for  the  middle  piece  to  produce  a  head  and 
tail,  and  the  tail  part  to  get  a  body  and  head,  which  they  both 
do  in  pretty  much  the  same  time/'  Although  no  one  who  has 
examined  Trembley^s  celebrated  Memoir  can  doubt  the  general 
tmthfulness  of  his  observations,  it  ia  yery  desirable  that  farther 
experiments  should  be  made,  with  a  view  to  verify  his  state- 
ments. There  is  need  of  much  patient  investigation  before 
every  thing  Trembley  hati  written  on  tho  nature  of  the  hydra 
Can  be,  or  ought  to  be,  finally  accepted*  It  is  too  much  the 
luibit  of  zoologists  to  take  for  granted  the  conclusions  of  pre- 
vious obsertrers.  I  fully  belie ve^  from  eacperiments  I  have 
made  upon  tho  hydros,  that  Trembley's  account  is  wondrously 
at^orate ;  but  there  are  certain  points  in  the  physiology  of  these 
animals  —  as  for  instance,  that  one  of  their  being  able  to 
Sflsimilate  their  food  when  their  bodies  are  turned  inside  out 
^that  demand  further  investigation. 
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EXPLAi^ATION  OF  PLATR 

Fig.  1.  Portion  of  duckweed  (Lcmna)  with  Hydrae  attached. 
„    2.  Ma^rnified  specimen  of  H.  vulgar U^  showing  spermigerous  capsules 
at  o,  and  ovigerous  capsule  at  h* 

3.  Ova  of  Hydra  with  polypes  coming  out  therefrouL     Magnified. 

4.  Spenuigerous  capsule  burst  under  pressure,  exhibiting  spermatozoa. 
Magnified. 

5.  Magnified  representation  of  a  raptured  ovum. 

6.  Sarcodic  globule  from  a  hydra's  tentacle,  in  which  is  imbedded  one  d 
the  so-called  stinging  oigans,  the  spines  and  filament  inclosed. 

7.  The  (J aula,  or  thread-cell,  with  spines  and  filaments  protruded.  All 
highly  magnified. 

8.  A  specimen  of  Hydra  fiutca  attached  to  a  piece  of  stick.  Natural  sue. 
U.  Represents  some  of  the  results  which  Trembley  obtained  by  insertiiij! 

one  polype  within  another.  The  tail  end  of  the  interior  animal  is 
seen  ito  be  pushing  itself  out  of  the  exterior  polj-pe  aih  ;c  and  rf, 
the  same  animals,  with  young,  subsequently  formed,  attached,  t 
is  a  polype  which,  after  having  been  turned  inside  out  and  cut  with 
a  pair  of  scissors,  at  the  end  of  two  months  was  of  the  shape  rcpI^ 
scnted  in  the  figure. 
10.  A  parasite,  common  on  Hydra  riridis,  called  Trichodina  pedievliu. 
Magnified  about  300  diam. 


By  an  error  the  tentacles  have  been  represented  as  possessing  dlia. 
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PART  L 

FUKCII'LES   OF   CONST RU CTIOK  ^ — HOW    TO   TEST   THE    TELESCOPE, 

BY    EICHARD   A.    PEOCTOR,    B.A.    F;E.A.a, 


AtrfHOll  or  •'SATUKK  AND   ITS  STSTHM, 


I    Cbold  I  purelmse  it  mth  Imvml,  ov  proctii^  it  for  goldj  I  woiUd  not  Ue 
kflliaiit  a  telescope. — Crahirce, 

»  pHE  student  of  astronomy  m  often  deterred  from  telescopic 

A     observation  by  tho  consideration  that  in  a  field  in  which 

90  tnajiy  have  laboured^  with  abilities  and  means  perhaps  far 

l^^asing  those  he  may  possess,  he  is  little  likely  to  reap 

^^|p8  of  any  utility.    Ho  argues  that,  since  the  planets,  starSj 

md  nebulae  have  been  scanned  by  Herachel  and  Rosse  with 

itiieir  gigantic  mirrors,  and  at  Pulkova  and  Greenwich  with 

li'iractors  whose  construction  has  taxed  to  the  utmost  the 

Ingenuity  of  the  optician  and  mechanic,  it  must  bo  utterly 

useless  for  an  unpractised  observer  to  db^ect  a  telescope  of 

moderate  power  to  the  examination  of  those  objects. 

Now  passing  over  the  consideration  that  a  small  telescope 
may  afford  its  possessor  much  pleasure  of  an  intelloctual  and 
elevated  character,  oven  if  he  is  never  able  by  its  means  to 
efect  original  discoveries,  two  arguments  may  bo  urged  in 
favour  of  independent  telescopic  observation.  In  the  first 
place,  the  student  who  would  rightly  appreciate  the  facts  and 
theories  of  astronomy,  should  fanuliarize  himself  with  the 
Jittture  of  the  instrument  to  which  astronomers  have  been 
iioflt  largely  indebted*  In  the  second  plftce,  some  of  the  most 
important  discoveries  in  astronomy  have  been  effected  by 
Hi6«is  of  telescopes  of  moderate  power,  used  skilfully  and 
iystamatically.  One  instance  may  suffice  to  show  what  can 
wedone  in  this  way,  Goldschmidt  (who  commenced  astro- 
nomical obser\^ation  at  the  age  of  48,  in  1850)  has  added 
fcorteen  asteroids  to  the  solar  system,  not  to  speak  of  im- 
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portant  discoveries  of  nebulsB  and  variable  stars,  by  means  of 
a  telescope  only  five  feet  in  focal  length,  mounted  on  a  move- 
able tripod  stand. 

Yet,  undoubtedly,  the  feeling  experienced  by  those  who  look 
through  a  telescope  for  the  first  time  is  commonly  one  of 
disappointment.  They  have  been  told  that  such  and  such 
powers  will  separate  certain  double  stars,  exhibit  Saturn's 
rings,  Jupiter's  belts,  and  the  continent-outlines  on  Mars; 
yet,  though  perhaps  higher  powers  are  applied,  the  inexpe- 
rienced observer  fails  to  detect  these  appearances,  and  can 
hardly  believe  that  they  are  perfectly  distinct  to  the  practised 
eye.  And  the  expectations  of  the  beginner  are  especially 
liable  to  disappointment  in  one  particular,  which  the  following 
example  will  serve  to  illustrate : — Let  us  suppose  that  the  ob- 
server's telescope  has  a  power  of  40,  and  that  he  proposes  to 
apply  this  power  to  the  examination  of  Jupiter  during  the 
last  fortnight  of  July  in  the  current  year.  He  learns  from  the 
"  Nautical  Almanac ''  that  the  diameter  of  Jupiter  will  be 
44"*8 ;  so  that,  with  a  magnifying  power  of  40,  his  diameter 
will  be  29'  52",  or  somewhat  exceed  the  minimum  diameter  of 
the  moon.  But  when  the  observer  comes  to  apply  such  a 
power,  he  will  obtain  a  view — ^interesting,  indeed,  and  in- 
structive— ^but  very  diflferent  fi:om  what  the  above  calcuktion 
would  lead  him  to  expect.  There  will  be  seen  a  disc,  appa- 
rently much  smaller  than  the  lunar  disc,  and  not  nearly  so 
well  defined  in  outline ;  in  a  line  with  the  disc's  centre  there 
will  be  seen  three  or  four  minute  dots  of  light,  the  satellites 
of  the  planet ;  and  perhaps  the  observer  will  be  able  to  detect 
faint  traces  of  belts  across  the  planet's  disc.  Yet  neither  the 
telescope  nor  the  calculations  would  be  in  fault,  as  the  ob- 
server might  imagine,  and  he  would  find  no  difficulty  in 
proving  this ;  for  during  the  night  of  July  26,  Jupiter  and  the 
full  moon  will  be  close  together,  and  if  they  be  viewed  at  the 
same  instant,  the  former  through  the  telescope  with  a  power 
of  40,  and  the  latter  with  the  naked  eye,  it  will  be  found  that 
the  centres  of  the  two  discs  may  be  made  apparently  to 
coincide,  and  that  the  moon's  disc  will  not  appreciably  exceed 
Jupiter's.  Nor  should  the  indistinctness  and  incompleteness 
of  the  view  be  attributed  to  imperfection  of  the  telescope; 
they  are  partly  due  to  the  nature  of  the  observation  and  the 
low  power  employed*  and  partly  to  the  inexperience  of  the 
beginner.  It  is  to  such  a  beginner  that  the  following  pages 
are  specially  addressed,  with  the  hope  of  aflEbrding  him  aid 
and  encouragement  in  the  use  of  the  most  enchanting  of 
scientific  instruments,-— an  instrument  that  has  created  for 
astronomers  a  new  sense,  so  to  speak,  by  which,  in  the  words 
of  the  ancient  poet : 
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Sulijecere  oqmIIs  distatitja  sideni  nostris, 
j^thern  pie  ingcmo  snppnauere  auo* 
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first  place  J  it  is  necessary  that  the  beginner  should 
Icjw  what  19  the  nature  of  the  instrument  he  is  to 
his  the  rather,  becansej  while  it  is  perfectly  easy  to 
fch  knowledge  without  any  profound  acquaintanco 
science  of  optics,  yet  in  many  popular  works  on 
Ct  the  really  important  points  are  omitted^  and  even 
ic  works  such  points  are  too  often  left  to  be  gathered 
innla.  When  the  observer  has  learnt  what  it  is  that 
&ient  ia  actually  to  do  for  him,  he  will  know  how  to 
ks  performance,  and  how  to  vary  the  application  of 
B — whether  illuminating  or  magnifying — according 
tore  of  the  object  to  be  observed. 
Ifronomical  refracting  teles  cope,  then^  in  its  simplest 
lists  of  a  large  convex  lens  of  long  focus  called  the 
EBj  and  a  small  convex  lens  of  short  focus  cidled  the 
These  two  glasses  are  plaC3d  aa  at  A  B  and  a  h  in 
i  distance  between  them  being  the  sum  of  their  focal 


Fig. 


F%'2. 


Fig,  3. 


[Now,  let  the  arrow  E  M  F  bo  supposed  to  represent 
object  ;  *  then  an  inverted  ima^ye  f  m  t^  of  this  ubject 
\bM  m,  the  focns  of  the  object-glass,  and  by  means  of 
|m  a  b  this  image  can  be  mieroacopically  examined, 

Pk  is  supposed  to  be  very  much  larger  than  E  M  F,  aM  bo  fitr  off 
lading  Ttws  from  A  and  B  (shown  in  the  figure)  meet  at  the  point 
Isg  to  the  point  P  uf  the  ol>ject, 
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Suppose,  for  instance^  that  ttoso  rays  of  light  proceeding 
the  point  P  (slightly  removed  from  the  line  of  the  telescoi 
axis)  J  which  fall  upon  the  object-glass^  conTerge  so  as  to  form 
the  point  p  of  the  imager  then  after  such  convergence  thej 
are  received  as  a  diverging  pencil  upon  a  part  of  the  oje-glaas, 
and  (supposing  this  glass  properly  adjusted  for  distinct  vision) 
they  emerge  as  parallel  rays.  It  will  be  seen  that  the  central 
ray  of  the  pencil  falls  on  the  centre  of  the  object-glass,  but  not 
upon  the  centre  of  the  eye-glass ;  thii*  is  technically  expressed 
by  saying  that  the  pencil  is  refracted  cadHcalh/  thi^ough  ibe 
object-glass  and  e.mantrt calbj  ihrongh  the  eye-glass.  It  follows 
that  the  wholfi  of  the  pencil  goes  to  the  formation  of  the  imag« 
of  the  point  P,  so  long  as  the  whole  of  the  pencil  falls  on  the 
eye-glass ;  that  if  any  part  of  the  object-glass  is  covered  in 
any  way  the  point  p  of  the  image  will  still  be  visible,  its  illu- 
mination being,  however^  diminished  i  but  that  if  that  part  of 
the  eye-glass  on  which  the  pencil  falls  is  covered,  the  poiut  p 
will  not  be  visible*  In  other  words^  the  astronojmcal  r*/' 
is  an  illaminaiing  tehacopef  U^  iUuininating  power  ilrj 
li^JioUy  on  ihe  sizo  tff  thv  ohjccf-ghfits^'^  find  ihn  eztent  of  ilwjmU 
ofvimv  depcndiS  v^holl if  on  the  size  of  ihe  e^jc-ghtsa. 

The  effect  of  these  points  will  be  more  readily  appreciated 
if  we  compare  the  astronomical  with  the  Galilean  refractor] 
exhibited  at  fig*  2*  Surprise  is  sometimes  expressed  ihat 
this  instrument,  which  in  the  hands  of  Galileo  effected  such  iin- 
portant  astronomical  discoveries,  should  now  be  known  as  ths? 
nmi-asironomk-al  telescope  ;  but  this  will  be  readily  understood 
when  we  compare  the  two  arrangements.  The  oblique  pencil 
from  P  fig,  2,  which,  after  refraction  through  the  lens  A  B, 
would  proceed  to  convergence  at  p,  as  in  the  former  ease,  l^ 
in  the  Galilean  telescope  intercepted  by  the  concave  lens  tth 
(so  placed  that  its  distance  from  A  B  equals  the  difference  of 
the  focal  lengths  of  the  two  lenses),  and  being  formed  of 
pai'allel  rays  after  emergence  affords  distinct  vision  of  ttc 
point  P.  Now  only  that  part  of  the  pencil  which  falls  be-, 
tween  the  points  C  D  of  the  object-glass  is  thus  intercepted  by 
the  eye-glass,  so  that  if  this  part  of  the  object-glass  were 
covered^  the  point  P  would  be  invisible,  but  a  part  of  the  eye- 
glass might  be  covered  without  rendering  P  invisible.     Thus 


•  This  seenis  to  he  contmdicted  bj  the  circumstance  tLit  the  higber  th* 
i]m<;nifying  power  of  the  cye-gliisa,  the  aumlleri.^  the  uppirent  illuiiiin»tion  of 
the  tTJUige  ;  it  is  atrictl}^  truci  nevertheless, — ssince^  wbfltever  tbe  power  of  tbi; 
eye-glass,  the  ahiQluU  ^Haniifijof  light  received  from  mch  point  of  n  li 
Image  remains  constant. 
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fJte  Galili'du  felt'SCttpe  is  rtot  an  iUuminatmg  tcleacope,^  ami  thn 
f  Ait* id  of  its  ji^ld  of  view  tlepeads  oh  the  aperture  of  the  oJfJect~ 
*j!ii6Sj  not  of  the  eye-fjla^».  We  shall  presentlj  seo  that 
ih0se  points  are  highly  impoFtant. 

In  considering  the  fippHcation  of  the  telescope  to  practical 
observation,  the  circuTastanco  that  in  the  Galilean  telescope 
no  real  image  is  formed,  is  yet  more  important,  since  a  real 
image  admits  of  measurement,  linear  or  angular,  whilo  to  a 
rtrtuftl  imago  (snch  an  image,  for  instance,  aa  is  formed  by  a 
common  looking-glass),  no  such  process  can  be  applied.  In 
simple  observation  the  difference  referred  to  is  not  of  much 
importance  perhaps,  the  only  noticeable  effect  being  that,  where- 
as, in  the  astronomical  telescope,  Bstop  or  diaphragm  can  be  in- 
serted in  the  tube  so  as  to  cut  off  what  is  called  the  yaggeJ  edge  of 
the  field  of  vieWj  thei^  is  no  means  of  remedying  the  eorre- 
isponding  defect  in  the  case  of  the  Gahlean  telescope.  It  would 
he  a  very  annoying  defect  in  a  telescope  intended  for  astro- 
nomical observation,  sinco  in  general  the  edge  of  the  field  of 
view  is  not  perceptible  at  night*  The  miplea^ant  nature  of 
the  defect  may  be  seen  by  looking  through  an  opera-glass^ 
and  noticing  the  gmdual  fading  away  of  light  round  the  ctr- 
cumference  of  the  field  of  view* 

The  properties  of  reflection  as  well  as  of  refraction  have 
been  enlisted  into  the  ser\^ice  of  the  astronomical  observer. 
The  formation  of  an  image  by  moans  of  a  coucave  mirror  is 
exhibited  at  fig*  3.  As  the  observer's  head  would  be  placed 
between  the  object  and  the  mirror,  if  the  image,  formed  as  in 
fig.  3,  were  to  be  microscopically  examined,  various  devices  ai^e 
employed  in  the  construction  of  reflecting  telescopes  to  avoid 
the  loss  of  light  which  would  result,  a  loss  which  would  be 
important  even  with  the  largest  mirrors  yet  con  a  true  tod. 
Thus  in  Gregory's  telescope  a  small  mirror,  having  its  con- 
cavity towards  the  great  one,  is  placed  in  the  axis  of  the 
tube,  and  forms  an  image  which  is  viewed  through  an  aperture 
in  thf*  middle  of  the  great  miiTor ;  a  like  plan  is  adopted  in 
Cassegrain's  telescope,  a  small  convex  miixor  replacing  the 
U  concave  one.  In  Nowton^s  telescope  an  inclined-plane 
(ctor  is  used,  which  senda  the  pencil  of  light  off  at  right 
angles  to  the  axis  of  the  tube  :  and  in  Herschel's  telescopet 
ihe  great  min-or  is  incKncd  so  that  the  image  is  formed  at  a 

*  CD  h  hfgjtT  thiiu  the  apertm'e  of  the  eye,  hut  in  a  ratio  which  l^  aluiosit 
exactly  equjviiJeut  to  the  ujiij^nifyiiig  power  of  the  tclesoojw?,  »o  tlmt  the 
appflireut  iri^^htueaa  of  an  object  remiuns  uiichaDgecl  when  it  ia  viewed  through 
n  Otilileiin  tde^ope, 

t  Smnf*ti:nf^s  eiiUed  LeMaife'a  telescope.  In  reality  rery  little  credit  can  be 
clairat'il  for  the  invention  of  new  forma  of  the  reflecting  telescope-  "  I  doubt 
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slight  distance  from  the  axis  of  the  telescope.  Hence  in  the 
two  first  cases  the  object  is  viewed  in  the  usual  way^  the  imago 
being'  erect  in  Gregory^s,  and  inverted  in  Cassegrain^s.  In 
the  third  the  observer  looka  through  the  side  of  the  telescope, 
seeing  an  inverted  image  of  the  object ;  and  in  the  last  the 
observer  sees  the  object  inverted,  but  not  altered  as  respects 
right  and  left,  by  the  froHt  vl*nv^  so  called,  I  suppose  (quaii 
lurti^  a  non  liu*emh)f  because  the  obsen"er*s  back  ia  tnmed 
towards  the  object. 

It  appears,  then,  that  in  all  astronomical  telescopes,  reflect- 
ing or  refracting,  a  real  hnnge  of  an  object  is  submitted  to 
microscopical  examination.  Of  this  fact  the  possessor  of  ft 
telescope  may  easily  assure  himself;  for  if  the  eye-glass  be 
removed  and  a  screen  placed  at  the  focus  of  the  object-glass, 
thei'e  will  appear  upon  the  screen  a  small  picture  of  any 
object  towards  which  the  tube  is  turned*  But  the  image  may 
be  viewed  in  another  way,  which  requires  to  be  noticed*  If 
the  eye,  placed  at  a  distance  of  five  or  six  inches  from  the 
image,  be  directed  down  the  tube,  the  image  wiU  be  seen  as 
before :  in  fact,  just  as  a  single  convex  lens  of  short  focus  is 
the  simplest  microscope,  so  a  single  convex  lens  of  long  focus 
is  tho  simplest  telescope^*  But  a  singular  circumstance  will 
immediately  attract  the  obsei-ver^s  notice,  A  real  picture,  or 
an  imago  formed  on  a  screen,  as  in  the  former  case,  can  be 
viewed  at  varying  distances,  but  when  the  image  is  viewed 
directly  it  will  be  found  that  for  distinct  vision  the  eye  must  be 
placed  exactly,  or  almost  exactly,  at  a  fixed  distance  from  the 
image.  This  is  more  important  than  might  be  thought  at 
first  sight.  In  fact,  it  is  essential  that  the  observer  who 
would  rightly  apply  the  powers  of  his  telescope,  or  fairly  test 
its  performance,  should  understand  how  an  image  formed  Ijv 
an  astronomical  object-glass^  or  mirror,  differs  (as  respects 
visibility)  from  a  real  object-  The  peculiarities  to  be  nored 
are  the  airvafurc,  indistindneg?^  and  fahe  colouring  of  the 
image. 


not,"  «ays  Sir  Isaac  Newton,  **that  Mr,  Gregory  could  Imre  d^cribed  uion; 
fidahions  thim  one  af  these  telescopes,  and  perhaps  have  rmi  through  Jill  tiiB 
posftibk  cases  of  them,  if  fae  had  thought  it  worth  hk  pftins/' 

*»Such  a  telescope  ia  most  powerful  Vflih.  the  shortest  sight  It  may  be 
noticed  that  the  uae  of  a  telescope  often  rcveala  a  difference  in  the  fight  of 
the  two  eyes.  In  mj  own  caae,  for  instance,  I  have  found  that  the  left  ^fj'e 
is  short-sighted,  the  sight  of  the  right  eye  being  of  about  the  areii^  mnga 
Acoordmgly  with  my  left  eye  a  5^foot  object-glass  (alone)  fornia  an  effect  ira 
tdetcope,  with  ivhicli  I  am  see  Saturn's  rings  and  Jupiter's  moons  quite  tlifr 
tine  1 1  J,  I  find  that  the  moon  is  too  bright  to  be  obserred  in  this  wny  with- 
Qiit  ]}iim,  except  at  low  altitudes. 
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I  The  curvature  of  tho  image  ia  tlie  least  important  of  the 
three  defects  named — a  fortunate  circunigtancoj  since  this 
defect  admits  neither  of  remedy  nor  modifietttioii.  The  image 
tof  a  distant  object  instead  of  lying  in  a  plane^  that  isj  forming 
,  what  is  technically  called  a  flat  fields  forms  part  of  a  spherical 
Burfaco  whose  centre  is  at  the  centre  of  the  object-glass. 
^Saxice  the  centre  of  the  field  of  view  is  somewhat  nearer  to 
tbe  ey©  than  are  the  outer  paHs  of  the  field*  The  amount  of 
crarature  clearly  depends  on  the  extent  of  the  field  of  view, 
and  therefore  is  not  great  in  powerftd  telescopes-  Thus  if  we 
suppose  that  the  angular  extent  of  the  field  is  about  30'  (a 
low-power,  ^id  therefore  large  field),  the  centre  is  nearer  than 
the  boundary  of  the  field  to  the  eye  by  about  ^th  part  only 
cf  the  field's  diameter. 

The  indistinctness  of  the  field  is  partly  due  to  the  obliquity 
of  pencils  forming  the  image,  and  partly  to  spherical  aberration. 
The  first  cause  cannot  be  modified  by  the  optician's  skill,  and 
id  not  important  when  the  field  of  view  ia  small.     Spherical 

NirratioUj  owing  to  which  those  parts  of  a  direct  pencil  which 
biear  the  boundary  of  a  convex  lens,  converge  to  a  nearer 
us  than  those  which  fall  near  the  centrcj  may  bo  connected 
by  ti  proper  selection  of  the  forms  of  the  two  lenses  which 
leplace  in  all  modern  telescopes  the  single  lens  hitherto 
considered. 

Ihe  false  colouring  of  the  image  is  due  to  chromatic  aherra- 
tioru     The  pencil  of  light  proceeding  from  a  point,  convercreg, 
*        "  "'         ~  '  '  Thus  a 


not  to  one  pointy  but  to 
&eries  of  coloured  images. 


Fig.  4. 


a  line  of  varying  colour, 
^  at  different  distances 
from  the  object-glass,  is  formed  ;  so  that  if  a  screen 
were  placed  to  receive  the  mean  image  mf&etis,  a 
coloured  fringe,  due  to  the  other  images  {out  of 
fiem^  and  iherrfore  too  large) ^  would  surround  the 
JQean  image, 

Newton  supposed  that  it  was  impossible  to  get 
rid  of  this  defect,  but  the  discovery  that  the  dls- 
^^rsive  power  of  a  medium  is  not  proportional  to 
its  refvactive  power,  supplied  opticians  with  the 
Ineans  of  correcting  the  confusion  of  coloured 
images.  This  is  effected  by  combining,  as  shown^ 
iin  fig,  4,  a  convex  lens  of  crown  glass  with  a  con- 
fjavo  lens  of  fihit  glass,  the  convex  lens  being  nearest  to  the 
|ebj©ct,  A  fit  tie  colour  still  remains,  but  not  enough  seriously 
jto  affect  the  distinctness  of  images* 

J  But  even  if  the  image  formed  by  the  object-glass  were 
Iperfect,  yet  this  image,  viewed  through  a  single  convex  lens  of 
lahort  focus  (placed  as  in  fig,  1),  would  appear  carved^  indis- 
tinctj  colouredj  and  also  dlstorled^  because  viewed  by  excen- 
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^  In  examining  an  ejo- piece,  tlie  quality  of  the  glass  should 
be  noted,  and  care  taken  that  both  glasses  (but  especially  the 
field-glass)  are  free  from  the  least  speck,  scratch,  or  blemish 
.  of  any  kind,  for  these  defects  will  bo  exhibited  in  a  magnified 
state  in  the  field  of  view.  Hence  the  eye-pieces  require  to  lie 
:  as  carefoUy  preserved  from  damp  and  dust  as  the  object-glass, 
and  to  be  more  frequently  cleaned. 

The  tube  of  the  telescope  should  be  light,  but  strong,  and 
free  from  vibration.  Its  quality  in  the  last  respect  can  be 
tested  by  lightly  striking  it  when  mounted ;  the  sound  given 
out  should  be  dead  or  no n- resonant.  The  inside  of  the 
tube  must  absorb  extraneous  light,  and  should  therefore  be 
coloured  a  dull  black ;  and  stops  of  varying  radius  should  be 
placed  along  its  length  with  the  same  object;  sHdiug  tubes, 
rackwork,  &c.,  should  work  closely,  yet  easily.  As  respects 
the  mounting,  I  shall  have  something  to  say  in  another 
paper. 

But  the  mere  examination  of  the  glasses,  tube,  mounting, 
&c.,  is  only  the  first  step  in  the  series  of  tests  which  should 
he  applied  to  the  instruraent,  since  the  excellence  of  a  tele- 
scope depends,  not  on  its  si^e,  the  beauty  of  its  mountiDg,  or 
any  extraneous  circumstances,  but  on  its  performance. 

The  observer  should  first  determine  whether  the  chromatic 
aberration  is  correctedt  To  ascertain  this  the  telescope 
ihonld  be  directed  to  the  moon,  or  (better)  to  Jupiter,  and 
iccnrately  focussed  for  distinct  vision.  If,  then,  on  moving 
fha  eye-piece  towards    the    object-glass,   a  ring   of  purple 

spears  round  the  margin  of  the  object,  and  on  moving  the 

'e-glas3  in  the  contrary  dii-ection  a  ring  of  green,  the 
hromatic  aberration  is  corrected,  since  these  are  the  colours 
f  the  sccoudai'if  spectrum.     Sir  David  Brewster  remarks,  that 

the  achromatism  is  imperfect,  ^'  the  defect  may  be  easily 
feraoved  by  altering  slightly  the  curvature  of  one  or  other  of 
the  lenses/'  This  is  not  an  experiment  I  should  advise  any 
one  to  attempt,  however,  lest  the  remedy  prove  worse  than 
the  disease. 

UTo  determine  whether  the  spherical  aberration  is  corrected, 
©  telescope  should  be  directed  towards  a  star  of  the  third  or 
fourth  magnitude,    and   focussed  for  distinct  vision.     A  cap 

I  with  aii  aperture  of  about  one-half  its  diameter  should  then 
be  placed  over  the  object-glass.  If  no  new  adjustment  is  re- 
quired for  distinct  vision,  the  spherical  aberration  is  corrected, 
mnce  the  mean  focal  length  and  the  focal  length  of  the 
marginal  rays  are  equal.  If  when  the  cap  is  on,  the  eye- 
•  piece  has  to  be  pulled  out  for  distinct  vision,  the  spherical 
iibernition  has  not  been  fuUy  corrected  j  if  the  eye-piece 
has  to  be  pushed  in,  the  aljerration  has  been  over-corrected* 
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ON  THE  EXHAUSTION  OF  OUR  COAL. 
BY  LEONARD  LEMORAN,  M.R, 

COLLIERY  VIEWER. 


THE  impulsive  way  in  which  sometimes  one,  and  then 
another,  kind  of  question  is  seized  upon  by  the  public,  is 
a  veiy  unfavourable  illustration  of  the  amount  of  thinking 
power  which  moves  the  masses.  It  is  not,  perhaps,  quite 
right  to  lay  this  charge  of  impulsive  action  upon  the  large 
section  of  society  generally  comprehended  within  the  term, 
the  masses,  as  though  they  alone  were  guilty  of  those  feverish 
manifestations  of  unguided  energy,  seeing  that  the  educated 
members  of  our  Legislature  are  no  less  liable  to  the  disease. 
Of  late  we  have  had  a  striking  example  of  this  in  the  way  in 
which  "  The  Coal  Question  "  has  suddenly  claimed  the  atten- 
tion of  the  People,  the  Senate,  and  the  Government.  From 
time  to  time  thinking  men  have  asked  themselves  the  ques- 
tion, "How  long  will  our  coal  last?^'  and  they  have  occa- 
sionally put  the  question  before  the  public.  Usually  the  reply 
which  they  have  received  has  been  a  pitying  smile,  that  any 
one  should  trouble  his  head  with  so  absurd  a  problem.  At 
length  the  question  is  puf  in  a  new  form.  It  is  consequently 
considered  from  an  unusual  point  of  view,  and  a  certain  degree 
of  alarm  is  manifested,  on  all  sides,  lest,  on  some  cold  win- 
ter's morning,  at  no  very  remote  period,  wo  should  awake  to 
the  fact  that  the  coal-cellar  of  Great  Britain  was  empty. 

Feeling  that  the  subject  is  one  of  great  national  importance, 
we  are  not  surprised  that  there  is  a  stir  at  the  present  time 
about  it.  Wo  are  rather  disposed  to  examine  into  the  causes  of 
that  manifest  indifference  which  has  prevailed  so  long,  notwith- 
standing that  the  question  has  been  several  times  very  forcibly 
put  forward,  by  men  whose  standing  amongst  the  thinkers  of 
their  day  would,  we  should  have  thought,  have  commanded 
attention.  It  will  be  instructive  to  select  a  few  examples 
in  confirmation  of  this.  In  1789,  John  Williams,  in  his 
"  Natural  History  of  the  Mineral  Kingdom,^'  deals  very  fully 
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will  still  remain,  and  the  distinctness  of  the  view  will  be 
increased.  In  like  manner,  when  bright  and  close  double 
stars  are  to  be  observed,  the  aperture  of  the  object-glass 
should  be  diminished.  But  when  the  less  brilliant  planets 
— Saturn,  Uranus,  and  Neptune — are  to  be  observed,  or  when 
Mercury  and  Venus  are  to  be  observed  in  full  twilight  or  by 
daylight,  or  any  of  the  planets  with  high  powers,  the  fuU 
illuminatflig  power  of  the  telescope  may  be  applied.  In  like 
manner,  when  unequal  or  faint  double  stars  are  observed,  the 
aperture  must  not  be  diminished. 

Here  for  the  present  I  must  conclude,  hoping  in  a  future 
paper  to  point  out  the  objects  of  interest  which  the  possessor 
of  a  telescope  of  moderate  power  may  profitably  examine,  and 
to  show  how  they  may  be  observed  to  the  best  advantage.  I 
shall  also  venture  to  point  out  some  paths  in  which  the  patient 
and  systematic  observer,  even  with  low  or  moderate  instru- 
mental power,  may  hope  to  effect  useful,  if  not  important, 
discoveries, — to  do  ^^  yeoman^s  service  "  in  the  ranks  of  our 
scientific  investigators. 


"Oil  urwox  A^^ 
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and  fairly — according  to  the  amount  of  Iiis  knowledge — with 
tHe  question  of  tho  "  Limitt'd  qtmntittj  of  coal  in  Britatn^' 

'*  I  have  no  doubt  that  the  generuHtj  of  tho  inhabitants  of 
Great  Britain  belioYe  that  our  coal-mines  are  inexhaostiblo ; 
and  the  general  conduct  of  the  nation,  so  far  as  relates  to  this 
gnbjectj  seema  to  imply  that  this  is  held  as  an  estabhshed  fact. 
If  it  was  not  a  generally  received  opinion,  would  the  rage  for 
exporting  coal  a  be  allowed  to  go  on  without  limitation  or 
remorse ?*  But  it  is  fidl  time  that  the  pubhc  were  unde- 
ceived in  a  matter  which  so  nearly  concerns  the  welfare  of  this 
iourishing  island  "  (p,  184)-  Again:  **^  When  our  coal-mines 
exhausted^  the  prosperity  and  glory  of  this  flourishing  and 

tunate  island  are  at  au  end.  Our  cities  and  great  towns 
must  then  become  ruinous  heaps  for  want  of  fuel,  and  our 
mines  and  manufactories  must  fail  from  tho  same  cause,  and 
then,  consequently  J  our  commerce  most  vanish*  In  shorty  tho 
commerce,  wealth,  import  an  oDj  glory  ^  and  happiness  of  Great 
Britain  will  decay  and  gradually  dwindle  away  to  nothing,  in 
proportion  as  our  coal  and  other  mines  fail ;  and  the  future 
inhabitants  of  this  island  must  live,  like  its  iirst  inhabitants, 
by  fishing  and  hunting"  (p,  195)* 

These  words,  written  eighty  years  since,  are  curious  and 
instmetive,  cspceially  when  placed  in  juxtaposition  with 
remarks  %vhich  are  the  birth  of  yesterday*  In  1863  Sir 
William  Armstrong  addresses  tho  British  Association  iu  theso 
words : — "  The  gi-eatness  of  England  much  depends  upon  the 
superiority  of  her  coal,  in  cheapness  and  quality,  over  that 
of  other  nations  ;  but  we  have  already  drawn  from  our  choicest 
mines  a  far  larger  quantity  of  coal  than  has  been  raised  in  all 
other  parts  of  the  world  put  together;  and  the  time  is  not 
remote  when  we  shall  have  to  encounter  tho  disadvantages  of 
increased  cost  of  w^orking  and  diminished  value  of  produce. 
:^  3ki  ^  ^  The  entire  quantity  of  available  coal  existing  in 
these  islands  has  been  calculated  to  amount  to  80,000  millions 
of  tons,  which,  at  the  present  (1 803 1)  rate  of  consumption, 
would  be  exhausted  in  930  years ;  but  with  a  continued 
yearly  increase  of  2|  miUions  of  tons  would  only  last  2VI 
years." 

When  Mr.  John  Williams  wrote,  the  quantity  of  coal  raised 


*  In  the  edition  of  tliP  "Mineral  Kinj]r<lom"  for  lH\i\  the  editor, 
Dr.  James  MiUnr,  of  Edinburgh,  sajs^-**Thb  ground  of  comphiiut  of 
tlie  wjttfle  of  coul  b  iiow  rem o veil  Thi'  French,  during  the  revolutionary 
mir,  vtere  led  to  eKitmino  their  own  resources,  whicli  were  soon  found  m 
abiiaiknt  as  to  be  equal  to  the  increasing  demand  of  many  new,  extensiTe, 
And  flourish inj?  manufactures,^ 

t  m,m2,m^  torn.— 'Mhi^al  StatiaHcs, 
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annoallT  in  the  United  Kingdom  mnst  IiaTe  been  very  small, 
as  compared  with  our  present  "  output"  He  has  fiumislied 
ns  with  the  means  of.  rougfalj  estimating  the  rehition  which 
the  production  of  the  two  periods  bear  to  each  other,  espe- 
ciallj  so  far  as  the  Newcastle  coal-field  is  concerned. 

The  coDsamptioii  of  coal  in  Loodoa 9i>\000  duldroiis. 

Sent  coaficwise  (for  oonmnpdoii  in  odier  iowi»' 700/|(1(1        „ 

Sent  for  Forei;^!  cooiimipcioa 2.t«\«X>0        ^ 

Coosom^d  at  Xevcattle,  Shields,  and  SandcrUnd 4o<>j.'i0i)        „ 

Total  cottsnmptioacfoQai  from  tlterirenTTiie  and  Wear  2^XVXX> 

The  nnmber  of  tons  in  the  abore  quantity,  taking  the 
chaldron  at  27  cwt.,  is  3,1«»,(»(K». 

In  1S(>I  the  gross  prodace  sold  firom,  and  used  at,  the 
collieries  of  Northumberland  and  Durham,  was  23,284,367 
tons,  or  nearly  ei'jiit  tiru':*  the  quantity  given  as  the  prodace 
of  those  collieries  when  Williams  wrote.  But  a  more  reliable 
return  given  by  Dr.  3f  iQar  in  the  edition  of  this  work  pub- 
lished in  1S1«X  shows  that  Williams's  estimate  was  in  excess 
of  the  truth.  From  this  table  we  learn,  that  in  eacb  of  the 
four  years  firom  1SC>2  to  lSl*Oy  both  indusive,  not  more  than 
80i»J>A»  tons  were  sent  '•  coastwise,  over  sea,''  and  to  "  planta- 
tions '■  ^our  cclonies\  Wheieas  in  lSd4,  the  Great  Northern 
coal-deld  sent 

Coals  :o  Fvwlr:  cvczirit* 4.1t4.454  tons. 

Ooki   K^ivMud  .-*  c^C  10  Fo«-i^  cc::i::rie* 4^>^2    ^ 

Cvxil>>  sec:  c\»$nrise  6,l^^/^26    ., 

Cv  kt"    fifsri  :r<r.UAi  .w  iVoT  sei:  cvckS-iv^e     4^t  i32    ^ 

To  rs*kc  CC.T  c^s-'CLittr^:::  c»>r:wiJT,  m^  titl^i  <?edact 
:b*  or*Ar.T;:T  Vrx::^:^:  miihi^i  -Jje  Lc<:  >."«i  dstrirt 
— ^A*  tbf  ^Taiiiiiir*  i^:it  ic  Lo^^-i.-^  a:*  a-x  in- 
vvjvi^  in  ihe  hVuVV.  :o3s    i927,176    -, 

7,S5o,72S     « 

Th;;>i  wo  IcAr::  iha:  the  ir.-^-^i-e  ia>  bt-en  more  than  ninrfulJ 
i\\  ::\c  oxix-r:.^::o::  of  o.V.  f^^-  the  Xonhem  coal  ports  in 
:i^;\:y  yoArs,  :r/.vi  triis  has  Ixxn  vViis:aerab-v  exceeded  in  several 
oxhor  of  v^;:t  Ut^^  cwAUr.ejds, 

^  WVu ::  W;:::Ani5  oxpresscvi  his  foars  that  the  coal-fields  of 

l»n>ai  RniAir.  ^erv   ivlr.*:  r^r^c/.v  exl:fi«>teJ,    thev  were  not 

Viducinc  v.>OT\-  ihAT.  r.:::o  :v.::>::r/>  and  r,  iialf  t:ns  of  coals  per 

«W»^      lu  The  yoAT  whc::  Sir  WiliLun  AnII:^t^ong  spoke, 
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OUT  collieries  were  yielding  yery  nearly  ninety  million  tons* 
Mr,  W*  Stanley  Jevona  Bays,  as  if  he  felt  it  necessary  to  offer 
some  excuse  for  Williatna^  fears,  *'*^When  no  statistics  Imd 
been  collected,  and  a  geological  map  was  not  thought  cfj 
aceurate  notions  wei-e  not  to  Le  expected*"* 

We  have  both  statistic^il  returns  and  geological  maps  ;  are 
the  notions  now  entertained  in  the  least  degree  more  accurate 
than  they  were  then  F  We  fear  not.  When  we  examine  the 
statements  which  have  been  made  within  these  last  few  years, 
we  cannot  come  to  any  other  conclusion  than  this.  We  find 
Sir  William  Armstrong  limiting  our  supply  of  coal,  at  oar 
present  rate  of  consumption^  to  a  duration  of  212  years, f 
Mr,  E.  C-  Taylor,  J  who  has  been  ever  regarded  as  a  com- 
petent authority  on  all  that  relates  to  coal,  extends  it  to 
1,700  years,  Mr.  Edward  Hull,§  who  is,  wo  should  suppose, 
from  his  position,  as  well  qualified  as  any  man  to  make  a  just 
computation,  says, — with  an  increase  of  one  mil]io^  and  a  half 
of  tons  per  annum,  onr  coals  will  only  be  sufficient  for  a  little 
ttpwards  of  300  years.  Then  we  have  Mr*  H.  Hussey  Vivian^ 
in  Mb  place  in  the  House  of  Commons,  j|  declaring  that  South 
Wales  could  supply  *'  her  own  consumption  for  5,000  years,'* 
and  *'  all  England  for  500  years.^*  This  certainly  does  not 
indicate  any  very  acairatv  iwtwns  on  the  subject  of  the  dura- 
tion of  our  coal-fields,  even  amongst  those  men  who,  from 
their  connection  with  them,  either  directly  or  indirectly,  may 
have  been  expected  to  possess  the  requisite  knowledge  for 
making  a  fair  approximate  estimate  thereof.  To  this  wretched 
imcertainty  we  must  attribute  the  indifi'erence  to  the  question 
shown  by  the  public. 

It  is  certainly  a  very  severe  reflection  on  this  great  com- 
mercial and  manufacturing  nation,  that  it  should  be,  with 
the  strangest  want  of  thought,  waatefuUy  using,  in  enormous 
quantities,  that  natural  production  upon  which  its  commerce 
and  its  manufactures  depend,  without  having  made  any 
endeavour  to  ascertain,  by  a  full  and  fan  examination  of  the 
whole  question,  how  long  its  coal-beds  will  bear  the  present 
drain  upon  them. 


*  "  The  Cml  Question — an  inquiry  concerning  the  Progress  of  the  NiitldU, 
and  the  Probdhle  Exhaustion  of  our  C^l  Mines  ;"  by  W.  Stanley  Jevons,  JLA* 

t  **  Report  of  the  Twenty-third  Meeting  of  the  British  AssociHtion,* 
President's  Address,  September,  18B3. 

I  "  Statiiittc»  of  Ooftl,"  by  Richflrtl  Cowling  Taylor,  F.G.B. 

§  **  The  Coal-Fields  of  Great  Britain — their  History,  Stmcture,  Dtiration, 
te  f  by  Edward  Hull,  B.A,,  of  the  Geological  Biirvej  of  Great  Britain. 

II  Speech  on  ibe  Debute  which  arase  in  the  Houis©  of  Gommotus  upon  the 
G^  CMm^j  by  H,  Hussey  Vivian^  Esq.,  M,P.  (RidgT^^ay.) 
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Many  gaosses  have  been  made ;  but  altbongli  one  may  be 
n  little  more  ingenious  than  the  other^  they  must^  every  one 
of  thom^  bo  received  as  guesses  and  nothing  more.  In  con- 
siilering  this  important  problem,  several  questions  must  receive 
t  ho  best  possible  answers  which  can  be  obtained. 

1.  AVliat  is  the  area  of  the  British  coal-fields,  within  Uieir 
known  limits  ? 

2.  Can  the  quantities  of  coal  which  have  been  removed  from 
tho  several  fields  be  ascertained  ? 

8,  "SVliat  is  the  total  quantity  of  workable  coal  remaining  in 
tlio  i^oUiorios  now  at  work  ? 

■I,  AVhat  is  tho  present  rate  of  exhaustion? 

f>.  "SVhat  are  the  prospects,  as  it  regards  the  annual  increase 
of  tho  "  output  '*  (tno  quantity  raised  from  each  colliery). 

0,  IX>  any  of  our  large  coal-fields  probably  extend  far 
K\vv»ud  their  known  limits,  under  the  Permian  and  New  Eed 
S^udstowe  rwks  ? 

?•  NY  hat  st'ams  of  coal  exist  at  greater  depths  than  those 
iiow  wv>rk^\l  T 

^.  What  aiv  tho  difficulties  in  the  way  of  carrying  onr 
xuiuiuy  o^vwitioiw  to  a  depth  much  greater  than  the  deepest 
wv»rkitt^  uow  iu  prv^grvss  ? 

With  the  thrw  la^t  questions  I  do  not  propose  dealing, 
l\\\\»iul  the  reitiArk^that  we  know  our  coal-fields  do  extend  under 
the  IVrtiiiAu  «iul  New  Ked  Sandstone  rocks,  and  that  coal 
st;Niit*s  ^to  e\is;  AC  uiuoh  ^rearer  depths  than  any  now  worked. 
Iho  e\5e;^^ioi*.  ot'  workiuir^  either  horizontally  or  vertically 
nm!!  ev.l\  t»ke  vl5i*.v  as  an  increase  of  price  stimulates  the 
N\\*vr  to  lucfcke  V.OW  trials.  The  ditEculties,  likewise,  in  the 
MWHv  v'i*  vuvi*  v-iiuu^c  are  mere  questions  of  cost.  It  is  impor- 
uv»i:  u*  *iectvv  thi*:  ihe  assiiravcioii  of  iJ»>feet  as  the  greatest 
slei*it\  to  ^Hva  kVitl  v**:*.  be  wozrked.  on  account  of  the  increase 
or*  *.oJ«^A"rH:ure*  *s  vare^y  vcIurLrary.  The  increase  has  been 
sa!cii'au\l  ;*:  a  rnre  vr  waioa  tbere  is  no  authority;  and  while 
^o  rv  vo  '^.r.^  oit*-  vV<C-bevls  ^.'a3:r:oc  be  worked  below  4,000  feet, 
.*  v.vi-\^>  *M  tViC'-t'^i  ^i**  :rt*aHv  approached  that  depth,  and 
' ' V *   '  I  v\*it  'w  vu ' v^tKv  * s  c v>»e r« o t-»ceo.  by  :he  siiners. 

V.  \x  ^  f v-t  M t  \  '  :.i :  c f r c  vtu  '.  ii ccec.  t o  a tt c' en p c  to  find  answers  to 
i  ^^  ,\  -'.Yv^  s*\v^o  .rucstx'us.  ^'iy  vurpcsc  is.  seriously  to  show 
/k*.-  .v*Kv^ct"N  s*xrtMci.  be  ^c'vca  to  !no:>i:  oc' :ii%?m.  without  an  ex- 
.  .i  '^a.'A^ii  o»  . -K* 'rnv^Si  >v.\ircai-^sr  coaracccr.  which  examination 
X  :\\xv\  V*  ;  !  ,-i  i'ic'.i.ticS'  ,*i*  *!'.'  vVii::^»oa  onier.  I  desire,  how- 
^^^  v^  .\si^o>  :v  lac  ^^ivle?^  oi*  :k  s  urricle  a  very  general 
^  ^*»    ^      V  s\siv:!i.o«s  uMiic^   ^aica   :ur  beds  of  coal  hare 

^   ^*>A   \vu    Oi«iKNi»  i:tvi    *i*  :ac  ii:<c:irba:ices  to  which  they 

^*\N'  \vi*  v^i^ivvi^xi  .iilos"   ,--K\^  iiivv  been  5:r!nedy  since  this 

^iVvScttt  Ovum's  ,*:i  :Iic  t^ue^cions^  of  working  the 
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co^,  and  of  extending  those  -workings  both  horizontally  and 
vertically* 

1 ,  Geological  investigation  has  shown  us  that  coal  belongs 
to  a  special  group  of  rocks,  which  has  been  named  the  Car- 
boniferons  group.  This  formation  asstimesj  even  in  different 
parts  of  those  islandsj  several  peculiar  variations,  which 
clearly  prove  that  they  do  not  belong  to  the  same  age ;  that 
although  the  same  general  conditioaa  of  moisture  and  heat 
necessary  for  coal  formation  have  prevailed,  the  mechanical 
phenomena  of  the  transportation  and  deposition  of  car- 
bonaceous and  earthy  matter  have  greatly  varied*  For 
erample,  in  Western  England  and  South  Wales  we  find  three 
weU-defined  divisions  in  the  Carboniferous  group : — 

(  Stmta  of  ^hale^  swiiidstone,  and  grit,  from  WO  tt> 
,  <      12,lXKi  feat  tJiick,  witli  ocisu&ioiuil  tteiuii^  of 
(     couJ. 

(  A  c^nartzose  sandstone,   often  a  conglomerate, 
.<      with  beda    *if   shalCj   altogether   more    than 
(      mo  feet  thick 

1  lu-     ^«-.       T     „  (  A  calciu^oim  roek,  of  marine  orimn,  sometimes 

I  MouKTAiN  Limestone  |     ,^^^^  ^^^^  ^^^^^  ^|^^^j^  ^^  ^^  ^ 

In  the  North  of  England^  beds  of  limestone  are  found  in  the 
Millstone  Grit^  and  even  a  few  seams  of  coal,  and  in  some 
parts  of  the  Scotch  coal-field  we  find  an  intercalation  of  the 
marine  limestones,  with  sandstones  and  shale^  containing  coal. 

That  coal  has  been  formed  from  vegetable  matter,  no 
longer  admits  of  any  doubt.  The  processes  by  wljich 
the  ancient  forests,  the  peat  -  like  formutions  of  semi- 
topical  swamps,  or  the  plants  of  marine  growth  have  been 
converted  into  coal,  cannot  be  said  to  be  clearly  de- 
termined. This  much,  however^  must  be  admitted.  That 
there  must  have  been  extensive  tracts  of  undrained  land 
upon  which  the  vegetation  found  in  the  coal  measures  must 
have  grown*  That  inland  seas,  or  lakes,  or  waters,  under 
some  conditions  compelling  repose,  must  have  existed,  or  the 
shales,  the  clays,  and  the  coal,  conld  nob  have  been  deposited- 
The  Mountain  Limestone  indicatea  marine  conditions,  ana- 
logons  to  those  which  now  prevail  amongst  the  Coral  Islands  of 
the  Pacific  Ocean*  Desiriug  to  avoid  every  controversial  point,  I 
am  with  intention  especially  general  i  the  only  conditions  which 
concern  the  question  under  consideration,  being,  that  the  coal 
epoch  proper  was  from  the  tennination  of  that  period  which  we 
djstinguish  as  the  Old  Eed-Sandstone  ago,  and  the  commence- 
ment of  that  which  belongs  to  the  New  Red- Sandstone  time.  In 
other  words,  no  coal  must  be  expected  below  or  in  the  Old 
Bed^Sandstone  rocks,  nor  must  we  imagine  that  true  old  coal 
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can 


be  found  in   or  above  those  rocks  whicli  we  now  dis- 
tinguish as  Permian  and  New  Red  Sandstone  proper. 
d  (With  the  coal  of  the  Oolitic  period,  such  as  occurs 
I  at  Brora,  in  Sutherlandshire,  and  in  some  parts  of 

1  the  Continent,  or  the  yet  newer  coal  and  lignites  of 

2  the  Tertiary  formations,  we  have  not  to  deal.  These 
Kare  exceptional  conditions,  and,  as  compared  with 

0  the  old  coal,  of  very  small  commercial  value.) 
7'    The  coal-fields  of  Great  Britain  may  be  grouped, 

1  as  shown  upon  the  accompanying  map,  into — 
I      1.  The  South  Wales,  Gloucestershire,  and  Somer- 
I  setshire  fields. 

i  2.  The  South  and  North  Staffordshire  and  Shrop- 
I  shire  fields. 

J  3.  The  Midland,  including  the  Nottinghamshire, 
§  Leicestershire,  Warwickshire,  Derbyshire,  andTork- 
■  shire  coal-fields. 

«"  4.  The  Lancashire,  Cheshire,  and  North  Wales 
I  coal-fields. 

I      5.  The  Northumberland  and  Durham  coal-field. 
I      6.  The  coal-fields  of  Scotland. 
^     Those  are  unquestionably  isolated  deposits  of  fossil 
g  fuel.     Within  those  divisions  there  may  be,  there 
I  probably  are,  connections.     The  Staffordshire  and 
I  the  Shropshire  beds  may  be  found  to  be  in  union, 

R  -a  and  those  grouped  as  the  Midland, — although  there 
^  Haro  now  wide  gaps  of  country  unexplored, — are 
^'-  T  possibly  one  field.  From  the  Lancashire  coal-field, 
^  it  is  not  improbable,  but  an  extension  of  beds  may 
^,  bo  discovered,  passing  under  Liverpool  and  the 
I  Mersey,  uniting  the  Lancashire  with  Cheshire  and 
I  Flintshire  fields.  Some  have  supposed  that  the 
I  coal-beds  were  at  one  time  extended  over  the  whole 
I  area  of  the  British  isles,  and  that  they  have  been 
rt^uioveil,  from  the  now  vacant  portions,  by  denuda- 
tion. Such  a  condition  is  physically  impossible, 
^  svH>ing  that  immense  tracts  of  land  must  have  been 


I' 


I 


I  ivijuired  to  produce  the  vast  vegetable  growth,  and 
I  imiot  waters,  to  accelerate  the  necessary  chemical 
I  ohau^^s  in  that  vegetable  matter,  upon  which  the 

!pi\Hl\iotiou  of  coal  depends.  Such  a  condition  is 
K^H^lo^'ioally  improbable,  the  Carboniferous  Lime- 
Jstouo  riHiuiriug  insular  masses,  around  which  the 
umriuo  tuiimals,  upon  which  its  formation  chiefly 
iU>i>i^udtHl.  did  their  vast  work,  slowly,  in  shallow 
WHtora>  while  the  Millstone  Grit,  and  all  the  shales 
wxvl   ^^wvUWute*,  mdk^ite  large   tracts   of  country 
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Ifrom  whicli  tlie  matter  forming  those  rocks  had  been  re- 
inoved.  This  BignifieSj  however,  but  little  in  the  present 
inquiry.  Some  few  persons^  indeed,  may  be  found  who 
Relieve  that  coal  may  extend  under  the  eastern  and  southern 
aunties ;  but  such  a  vague  hypothesis  cannot  be  entertained- 
We  hftTC  only  to  deal  with  the  coal-fields  proper  which  are 
kaown,  and  their  probable  extension  beyond  the  limits  at  pre- 
sent explored  by  the  colliery  operators.     * 

Tho  annexed  section  of  the  Forest  of  Dean  coal-field  shows 
&  true  coal  basin,  The  South  Wales  coal-field  is  equally  a 
basin  ;  but  this  is  not  so  evident  in  some  others. 

The  difficulty  J  the  uncertainty,  which  surrounds  the  "  Coal 
Question  '*  meets  us  at  the  first  step*  Tlie  area  occupied  by 
coal  within  the  Carboniferous  deposits  has  never  yet  been 
determined  with  that  accuracy  which  is  necessary  for  computing 
the  quantity  of  coal  now^  or  at  any  time^  existing*  If  we  ex- 
amine all  that  has  been  ^Titten  on  the  subject^  wo  shall  find  a 
strange  want  of  agreement  between  the  writers  on  this,  the 
simplest  element  in  tho  problem^  they  pretend  to  solve.  The 
beautiful  maps  of  the  Geological  Survey  give  the  Coal  Measures 
with  great  accuracy,  and  in  remarkable  detail  trace  out  the 
.MtcTops  of  the  beds  of  coal;  thus  furnishing  a  considerable 
innoont  of  exact  knowledge  upon  which  an  inquiry  might  be 
Imsed ;  but  this  has  not  hitherto  been  done.  On  those  maps, 
ulso,  we  have  numerous  "  faults  '^  carefully  laid  down,  showing 
the  distm^bances  which  have  dislocated  the  coal-beds ;  removing 
some  so  far  below  the  surface  that  they  are  never  likely  to  be 
reached,  and  lifting  others  so  that  they  have  been  brought 
vithici  the  range  of  water  action,  and  thus  worn  do^Ti,  and 
femoved  for  ever, 

2,  In  reply  to  the  second  question,  it  wiQ  be  admitted  on 
all  hands,  that  we  have  no  means  of  arriving  at  any  correct 
knowledge  of  the  quantities  of  coal  which  have  been 
removed*  Until  a  very  recent  period,  scarcely  any  plans  of 
the  subterranean  works  were  kept ;  and,  indeed^  until  after 
the  passing  of  the  Inspection  Act,  there  was  nothing  approach- 
iiag  to  a  regular  system  of  recording  the  work  done*  Con- 
seqtiently,  there  are  large  tracts  of  country  of  which  wo  know 
nothing,  except  that  they  have  been  worked  by  the  old  miners^ 
in  which  coal  may  still  exist,  but  which  is  lost  to  us  for  over* 
TMSj  however,  is  not  so  all-important, 

S.  What  is  the  total  quantity  of  workable  coal  remaining  in 
the  collieries  now  at  work  ?  is  the  great  question  of  which  we 
have  to  seek  a  solution. 

This  may  be  determined  within  very  small  limits  of  etTOrj 
but  it  will  require  a  large  expenditure  of  time^  and  conse- 
quently  of  money*     There  are  in  the  British  i^tea  Sjl^ft  ^lqV 
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lierifis.  Nearly  all  of  those  must  be  visited,  and  at  each  tlia 
quantity  of  coal  remaining  must  be  determined*  A  very  large 
number  of  the  coal  propriotors  wonldoftbrno  objiietion  to  this; 
they  wouldj  indeed,  render  eveiy  possible  assistance.  But 
thero  are  many  wbo  would  very  strongly  object  to  this  inqta- 
BJtion.  Fevv  men,  indeed,  would  like  it  to  be  published  limt 
they  had  but  two  or  three  years'  supply  of  coal  left  in  their 
mines,  This^  however,  is  a  difficulty  which  may  be  overcome 
by  judicious  managemenL  Although  there  would  be  veiy 
sufficient  reasona  for  refusing  to  furnish  the  information  from 
individual  collieries^  there  could  be  none  if  tho  collieries  were 
taken  in  groups.  In  most  cases,  the  cotiL  tmde  associatkms 
would  undertake  to  furnish  the  required  data,  respecting  all  the 
collieries  within  their  jurisdiction. 

Having  stated  the  difficulties,  and  expressed  myopiuion  that 
there  are  none  which  could  not  be  overcome,  it  only  remains 
for  mo  to  show,  that  no  rcHauce  can  be  placed,  upon  any  slate- 
ment  which  has  hitherto  been  published.  lustead  of  makiai,' 
the  inquiry  in  the  way  indicated,  which  is  the  only  method  bj 
which  wo  can  arrive  at  anything  approaching  to  correctaeSJ 
we  find  the  estimates  made  after  this  manner* 

Edimnie  of  fhe  Mineral  Re^omres  of  the  Sotdh  Wales  Cod  j 

Basin. 

L  Bii]>eriicial  arm. ,*,,.»...*,......,,,,,.„,..*       9tl6  square  miles, 

2.  Oreute'^t  tlii(?knea«  of  Coal  Meai^tiTes  with  eoal  lOyCKKl  feet. 
;i  Kumhcr  of   coal-Bcauis    from    2  feet  and 

upwards,  25  givinj^  a  thickness  of   ,„         84  feet  of  ^^orioibk^ 

1.  Tat<v!  quantity  of  cml  (coiTected  for  deuu- 

(ktioD)   ,.. . .*  48,0fK)  millions  of  tons, 

5.  J>edut*t  one-half  for  fiuantity  below  4,000 

feet,  ieavLnjg  .,...„...*»...,..**,,,•„„„..,.,*.  24^000  luihions  of  tons, 
ih  Dedtict  one-tliird  for  wiuste,  and  quivutily 

iilrtmly  ex tnie ted,  leaving  for  future  SI tpply  16jfKK>  millions  of  tons, 
7.  Divide  tins  by  8  millions  of  toM^  the  avemgo  ftnnunl  prodnce,  we  hn\ 

tliat  the  mtpplif  tfiil  Imt  at  the  j^rtsiiul  raU  qJ  €Oiimm]^wn  2^000  y^mrs. 


Now,  Mr,  F.  Foster^  in  his  communication  to  the  Naturrd 
History  Society  of  Newcastle,  gives  an  area  to  the  South 
Wales  coaUfield  of  935  square  miles,  but  he  estimates  the 
total  quantity  of  coal  ever  held  within  that  basin  as  only 
16,000  millions  of  tons;  whereas,  Mi%  H.  Hussey  Vivian^  in  his 
place  in  the  House  of  Commons,  advanced  it  to  54^000 
millions,  and  yet  more  recently  Mr.  Joshua  Richardson, 
Neath,  and  Mr.  Mai^tin,  gave  this  coal-field  an  area  of  1 ,01 
sgu-ire  milesj  with  64^000^000  tons  of  coals  io  each  squi 
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id  they  tell  us  that  it  will  take  10,000  years  to  exhaust 
in  South  Wales- 
Surely  this  is  a  sad  reflection  upon  our  way  of  looking  at  a 
■Tery  vifaal  qnestion.     It  is   quite  unworthy  of  the  science  of 
the  country,  and  still  more  is  it  unworthy  of  that  ©atactness 
I  which  distinguishes  our  commercial  transactions. 
'      4-  The  rate  of  exhaustion  is  satisfactorily  determined,  and 
wo  have  every  year  returns  given  in  the  ^^  Mineral  Statistics," 
issued  from  the  Mining  Record  Office^  upon  which  we  believe 
reliance  may  be  placed.     From  these  returns  and  some  other 
st^nrces  I  have  compiled  the  following  tables  ; — 

Coal  Raised  is  the  Uititko  Kixodom  ik  bach  Year  si^ce  1854. 


En^limd. 

WAlfll. 

Scotland. 

IrtOwid. 

TOTA  L, 

18M 

47,421,6dl 

9,643,000 

7,448,CHW» 

148,750 

64,661,401 

1*<55 

47,mriAm 

afJ77,27l) 

7,325/XM} 

145,620 

64,453,079 

IS56 

4*I,04:J,215 

S*,9tiri,6<H> 

7^5tKVX)0 

136,635 

66,645,450 

1857 

48»883,H<Kl 

8,178.804 

8,2U,47;i 

12«),63a 

65,3M,707 

hm^ 

47,443,^1^1 

8,517,789 

8,^)26,241) 

12^^7.^^> 

65,i«J8,649 

:  infill 

52,297,115 

*),i62.a50 

10,3iK),^K7r) 

120,300 

7lt070,765 

im) 

6U071,46<> 

B,iKl5,313 

10,mK»,5lX» 

llfl,425 

80,tHS,6R8 

imi 

6:i87iM23 

!^,561/^21 

ll,0t^l,itOO 

123,070 

83,635,214 

1862 

152,0^5,383 

y,4<HJ,455 

l!,07ti/ltK) 

127,500 

81,638,338 

11863 

68,419*884 

8,a45,OHl 

ll,UKl,5l)0 

127,050 

88,21*2,515 

^uu 

71,327,813 

8^35,0(K> 

12,4iH],lHlO 

125,m)0 

9^,787,873 

im 

7s!,50O,255 

9,5er»,2G(> 

12450,5l)() 

120,500 

94,631,515     , 

Sxrons  or  Coal  for  the  same  fbeiod,  QtrArriTY  Retained  fok  Hosce 
CassuHirrio^',  and  Relation  of  that  Quastitt  to  tdb  PoputATiosr. 


EtpOfts, 

Retainci!  fur  Home 

Popiilfttlnn  of 

CcinsuiuptlDu. 

Grent   Brliain. 

1854 

4,309,255 

60,352,146 

1855 

4,976|IM)^ 

59,477,177 

21.792,872 

}hr*e 

5,879,779 

60,765,671 

22,!)80,440 

1857 

6.737J18 

58,656,989 

22,360,4^1     1 

IbryS 

6,52fJ,48:i 

58,479,166 

22,616,839     ' 

1851* 

7/XMi949 

64,971,816 

22.810,069 

INK) 

7,412,575 

72,630,123 

22,946,^^H8 

18(11 

7,9;J4,83£ 

75,700,382 

23, 181, 7  JX) 

ism 

8,33(^673 

73,307,665 

23,410.264 

1863 

8,275,212 

80,017,;W3 

23,65.-1,482 

1864 

8,800,420 

83,987,453 

23,801,009 

1865 

9,l7tJ,477 

85,461,038 

24,127,003 

It  will  be  Been  that  our  production  of  coal  receiTed  a  saddi^ii 
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RCi'olorrttionIn  18G0,  which  was  the  year  when  the  new  French 
TiiritV  I'aiiio  into  opomtion.  That  commercial  arrangement^  and 
tho  consoi]uout  development  of  our  trade, — ^which  was  greatly 
assisted  by  the  Intenuitionid  Exhibition  of  1862, — has  led  to  a 
steady  iuerv»iu>e  iu  the  home  consumption  of  coal.  This  it  is 
shown  is  not  dependent  upon  the  increase  of  population :  it 
is  evident Iv  due  to  the  activitv  of  all  our  manufacturing^ 
imlustries. 

r*.  Miiy  we  expect  that  this  annual  increase  will  continue 
in  some  sueh  nitio  ai^  th:it  obsen'cd  dining  the  last  five  years? 
I. el  us  consider  for  a  moment  what  is  the  rate  of  increase  at 
piv'seur.  Mr.  \V.  Stanley  Jevons,  in  his  excellent  book  on 
•*  riio  Tv^^l  l^hiesiiv^n/'  who  has  examined  this  point  with  great 
e.w.v.  siixs.  •*  We  v^f  vourse  regard  not  the  average  annual 
5;vi:h:r.e!iv*nl  inor\\i>e  v^f  eoal  eons imipt ion  between  1854  and 
K^oS.  whioli  :s  2.iOlvl-t  tons,  but  the  average  ratio  or  rate 

is  found  by  logarithmic  calculations 

Tha:  is  to  Siiy,  the  consumption  of  each 

exceeds  :hut  of  the  previous  as  10-}'*26 

I'.iT  :V.:s  r.-.:e  o:'  increase,  3 J  percent,  per 

>l:.ii:d  :::  :':io  yeai*  1*>h>  draw  from  oor 

•.Vvr.s  vf  :c=5,and  in  19o0  nearly  2,000 

■  '.■  ::**v.;*:^  are  r.ow  eniployed  in  raising 

iv.:""."s  vt'  cvVils :  :iierefo!v  more  than 

■"..l  l>i   :..vxss..r.-  :■:  raise-  the  quantity 

.    .:   '..;..     l*Ul^  :liir^i  cf  the  present 

■::\\\   '•■::_'.},    :^    :;.-.!-i:::!:vr<.     "'•Ifour 

v:  V..::    :;  ::-:':::/-  z.r  II-':  years  at  the 

:  V  :    : .  :.•.".  . :.-. . .:_:    . :'  c-ral  : .  -sumed 
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orthumberi^nd^  ore  now  being  made  in  Belgium^  and  tbe 
I©  comitiy  is  now  supplying  engineers  in  London  witb  such 
^mental  castiuga  as  they  requirej  because^  1  am  informed, 
e  designs  and  the  castings  are  better,  iind,  beyond  all,  they 
cheaper  than  they  can  be  obtained  from  the  English 
^miders-  Locomotive  engines  for  English  railways  are  being 
lo  in  Fi-ance,  and,  the  great  iron  ship-bnilding  yards  of  the 
L6  and  Marseilles  are  seriously  entering  into  competition 
Ith  our  own.  During  the  last  six  years,  immense  quantities  of 
way  iron  have  been  made  to  supply  the  requirements  of  the 
"~  This  demand  is  gradually  subsiding,  the  simple  cause 
_  that  there  is  a  lull  in  the  railway  atmosphere,  the 
Current  of  speculation  is  running  less  rapidly,  and  the  ex- 
lension  of  lines  of  iron  road  is  more  gradual  than  it  was. 
Kd  space  admit  of  it,  it  could  be  shown  that  on  every  side 
Uiere  are  evidences  of  the  most  decided  character  which 
Irarraiit  th©  supposition,  that  the  annual  exhaustion  of  our 
eoaJ*fields  will  not  at  any  period  much  exceed  the  100,000,000 
tens,  which  it  has  nearly  reached, 

[  The  price  of  coal  has  been,  and  is,  Eteadily  increasing,  and  it 
liinst  continue  to  do  so.  Our  mines  nxe  worked  at  a  greatt^r 
iepth  from  the  surface  than  formerly,  and  the  workings  are 
Ivor)'  day  extending  further  from  the  shafts,  through  which 
~  e  coal  is  raised  to  the  surface.  Many  of  our  large  colUeries 
,w  an  acre  of  coal^^  several  feet  thick,  through  one  *shaft,  to  the 
*ace,  every  week.  The  cost  of  obtaining  the  coal  is  therefore 
ily  increasing.  With  an  increase  of  price,  a  more  general 
fooomy  in  the  use  of  coal  will  arise.  A  rise  of  two  or  tliree 
hillings  a  ton  on  coal  in  London  will  lessen  the  brilliancy  of 
e  parlour  fire,  and  check  the  waste  in  the  kitchen,  of  many 
household.  Many  of  our  large  manu^tL'toriea  nso  500,000 
of  coal  a  year :  increase  the  coat  by  a  few  shillings  the 
ion,  and  the  same  quantity  of  heat  will  be  obtained  by  more 
Barefiil  stoking,  from  a  less  quantity  of  coaL  As  an  example 
of  thisj  the  pumpbg-engines  of  the  coal  districts  are  worked 
Wilk  coal  costing  five  or  six  shillings  the  ton ;  the  pmnping- 
^gines  of  Cornwall  are  worked  with  coal  costing  fifteen  or 
oxieen  shillings  the  ton.  Yet  the  Cornish  engines  perform  a 
[gher  duty  than  the  colliery  engines  dOj  and  at  less  cost, 
^canse  coal  is  wasted  in  the  one  case  and  economized  in  the 
other*  In  the  colliery  districts,  boilers  are  exposed  to  every 
wind  that  blows,  and  all  the  rain  which  falls ;  in  Cornwall 
they  are  not  only  housed,  but  they  are  most  carefully  clothed, 
to  prevent  any  loss  of  heat*  The  incrt'me  of  price  which  w 
fjohiij  0)1,  is  the  natural  check  tLpmi  auff  tjrealli/  in  creased  con- 
tfimpiion  of  coal, 

T  think  it  cannot  but  be  understood,  that  the  writer  of  tbis 


li—  :-  ^^rz^z  T-Zjm  zzrzrw. 

.r^..  -  --rki-i=  zix=  :rt:=-:L-  :Ez:^r^^>^'  n^if  "' Coal  Question  " 
ii  r"  11^  in  T^'Ziz-  jn-T'-imziiTr  "I .'  H-  Ai  the  same  time 
L-^  1  7r=  iioz  r  Hii^  .::i*i  r:  Fixii.  iz.  riizidnarion  as  will, 
izzT  nzLir^""  Ic?:^rT:  ^^  iiif  ziif-sCuc.?  sLr^s&dv  praponnded. 
n-y-:  J:  .  jLs.'.jczrLZLiz  TTif-LiSrc-f?  Linjic-Ts:  lie  cc*!  proprietors, 
--t~  vijf  iii;jiir7  f^.~i^-i  :r:  3-=« —  ^ei  rj  lie  Govenunent, 
i-z-L  --r^r;  Ls  irr  in_-  ir-f  :»;z:z^  zn^if  i:  persaade  the  public 
ii-.r  IT  ::iL.  j?  -':m;Ll7  :ziixiii.5if:Lr-  Trade  interests  of 
-LT  U'  suliLt.  zLii7  .1  ziizci.  ic  zliz:  ziiZ^z  shon-sigtted  de- 
j-zr: -:.z.  T~I1  iL:-=!:r*-r^ t:  iii-:i n.i'ziry. — iz.!  lo  lead  it  astnv, 
-  T'-i-v\?:-f-i  iz.  ^iii  ^iz^in^  ^^zzr^iTULi-rr  is  i^egarded  most 
ii"  zTi,:  7  :7  "lir  ii::tTf?i?i  fr«-.  bzi  ihe  removal  of  thai 
n.7ru-:iT7  Tr.i^i  rre^j  ':ez>fdi  lie  greai  mass  of  coal 
:'-zj=:  "TrL"^..  Lz.i  :-eni:2»~  H-ircir^^  a  ikr  r:ore  healthfid  con- 
L'^-L  LH'.z^.   ziii    i-iiil    r^TLrrs-  tiizi  iha:   state  of  inter- 

I'LT"  :-:itl-if-j-?  ^^-i-7  -•^  fT^rri.:  7:  sur-plj  all  our  wants  fur 
ziuji-  ::f=LrLr^f-?  :  ':  -:  v-.-.ln:  .:z,t  cczr::rT  fi  mav  be  found  that 
T'l  LTf  ':*iL'i-  "_L  :cT  —LLzfimirv?  Iv  AmeriL-a.  because  with 
ili  jzj^jfTi.-tLZL?  :-:iil  -w-Z   :-:    cieij.  -wV^reas  with  us  it  will  be 
it'ij:.      Tir  s-;t£tjJ^  vrsrs.  :lerr  his  leen  a  slow  but  steady 
LL--iz::'ir  ii.  ilr  T-n:-r  .  f  :-:>£i-  :n  tie  verr  L-entres  of  production. 
7     i-::-;rr.:z:r  ::'  "ilis  n-TTi-iSt  of  pric-i-  is  legitimapp,  and  if  it 
n-j-T    :■  i-Tii.::-:   ::   ir.."T£ts?.r. — =::•  snc-irest.  bv  the   aid  of  the 
J'..;  :•.:•./.    .M.i    nvriiiri^^s'   >::-::ice5,  lEeans   W  which  the  re-  J 
c-  :■•:•!  iiii   -HT  ::'  he^:  zzlt  he  I'Mainod  with  the  consumption 
■; f  .ejii'    ::.i*.    ai.i   to    ii:rrod-jL-e    engineering   appliances  by 
•5\L..h    ::.-:•    c;»i'- seams,    at    p-eat    depths,    may   be  worked 
wiihu:  jiiiV   gre-atly  increased  cc»st — are  the  true  objects  of 
aLv  inquiry  which  ni*iy  be  institut-ed  into  the  exhaustiox  of 

OTR    ■:  OAL-niLI'S. 
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"SMiile  those  pages  have  been  passing  through  the  press 
ilr.  Hussey  Vivian  has  moved,  in  the  House  of  Common*, 
*•  That  an  humble  address  be  presented  to  Her  3Iajest}%  praying 
that  she  would  be  graciously  pleased  to  issue  a  Royal  Commis- 
sion to  investigat-e  the  probable  quantity  of  coal  contained  in 
the  cc»al-fields  of  Great  Britain  ;  and  to  report  on  the  quantity 
of  such  coal  which  may  be  reasonably  expected  to  be  available 
fi  fr  use  ; — ^whether  it  was  probable  that  coal  exists  at  workable 
depths  under  the  Permian,  New  Red  Sandstone,  and  other 
superincumbent  strata ;  and  whether  they  would  recommend 
that  bore-holes  should  be  sunk  in  any  and  what  locahties ;  to 
ascertain  and  report  on  the  quantity  of  coal  at  present  con- 
fiiiiinod  in  the  various  branches  of  manufacture,  for  steam  navi- 
'~^  domeatic  purposes,  as  well  as  the  quantity 
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exported ;  and  how  far,  and  to  what  extent,  such  consumption 
and  export  may  bo  expected  to  increase.  How  far  the  increase 
of  population  may  necessarily  accord  with  the  increased  con- 
sumption of  coal,  and  the  relations  which  one  is  likely  to  bear 
to  the  other ;  and  whether  there  was  reason  to  believe  that 
coal  was  wasted,  either  by  bad  working,  or  by  carelessness  or 
neglect  of  proper  appliances  for  its  economic&l  consumption  ; 
and  whether  they  would  recommend  legislation  with  a  view  to 
avoid  such  waste/^ 

Sir  George  Grey,  in  reply,  stated  that  "  the  conclusion  to 
which  the  Government  had  come  to  was  to  accede  to  the 
motion  of  his  honourable  friend  (Mr.  Vivian),  and  to  nominate 
upon  the  commission  eminent  members  of  the  geological 
department,  and  in  association  with  them,  gentlemen  practi- 
cally acquainted  with  mining  and  manufacturing  operations.^* 
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ON  HYBRIDIZATION  AMONG   PLANTS. 
BY  EBY,  a  HENSLOW,  M,A.,  F.LS. 


HTBEIDISM  in  plants  has  long  engaged  the  attention 
raatiy  accurate  observei'S ;  and  the  importance  of  it,  i 
asaisting  us  to  arrive  at  more  definite  knowledge  of  th 
pbeiiomena  of  plant  life,  can  scarcely  bo  overrated.  Invest 
gations  in  hybridism  are  valuable  to  the  systematic  and  physio 
logical  botanist,  to  the  horticalturist,  and  those  who  ar_ 
interested  in  attemptitig  the  so-called  "  acdimatissatioB  '*  of 
plants.  To  the  systamatip  botanist  the  study  is  ust-iul 
showing  hinij  when  positive  results  are  obtained,  that  eithfl 
the  parent  forms  of  any  hybrid  must  bo  grouped  under 
same  (natural)  genus,  or  that  they  muy  at  least  be  i 
pected  to  have  had  a  common  origin*  Thus  the  la^ 
Dean  Herbert  crossed  Amarj'llis  and  Crinimi,  Hence  thes 
as  well  also  as  the  three  genera,  Rhododendron,  Rhodora^ 
and  Azalea,  which  have  been  found  capable  of  blending,  must 
(he  says)  form  a  single  genns  respectively.  But  with  negative 
results  the  syatematist  gains  but  little  i  for  he  can  by  no  means 
draw  an  opposite  conclusion,  and  say  that  Jbrms  must  be  of 
separate  genera  because  b)s  attempts  have  failed  to  secu 
a  hybrid*  For  many  species,  apparently  distantly  alli^ 
fertilize  one  another  wit!i  avidity  ;  whereas  others,  assnmed  to 
be  most  intimately  eonnectefl^  absolutely  refuse  all  attempts 
make  them  blend.  These  fivfjaUee  results  would  seem  thcrefoj 
to  impede  rather  than  aid  the  systematic  botanist*  Yet  the  fa 
of  their  furnishing  no  fertile  oll^pring  does  not  necvsiiiii^ 
warrant  us  in  saying  they  never  v\m  or  would  propagate  au 
hybrid  forms.  Indeed,  the  causes  of  sterility  are  ^o  uumerou 
the  process  of  fecun elation  so  complicated,  and  the  diiHcultic 
constitutional,  climatal,  &c*,  are  so  great,  in  certain  cas 
when  cross-fertilization  is  attumpted,  that  it  is  not  to 
wondered  at  if  fertile  ofrspring  are  y(jt  produced  on  cvo^ 
occasion.  To  show  how  complicated  is  the  process,  we  ml 
mention  that  repeated  applications  of  pollen  are  belie^^i 
(Gaertner)  to  be  sometimes  requisite  to  orerconii-  Ihe  natjj 
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want  of  affinity  between  the  pollen  and  etigma  to  which  it  may 
be  applied  J  and  that  the  pollen  may  have  sufficient  influence 
to  tmnse  the  ovary  to  swell,  bnt  no  OTules  to  bo  produced ;  in 
other  cases  the  ovules  are  developed,  bnt  no  embryo  I  So 
that  it  must  be  borne  in  mindj  fertilization  is  not  merely  one 
distinct  act,  bnt  that  many  conditions  are  combined,  each  of 
which  must  bo  satisfied  in  order  to  produce  a  perfectly 
developed  and  embryonated  seed.  To  the  physiologist  hy- 
bridism is  valuable  as  giving  him  an  insight  into  tho  changefi 
that  take  place  in  the  anatomy  of  plant  orjSfans,  e,/^,,  the 
differentiation  and  deterioration  of  pollen,  distribution  of 
colour^  and  other  interesting  points  connected  with  the 
vitality  of  plants. 

There  would  seem  to  be  at  least  thi^ee  features  which  cannot 
help  striking  the  observer  as  apparently  aflbrdtng  some  clue 
to  discover  the  relative  degrees  of  fertility  and  sterility  of 
liybrids* 

The  first  is  the  diversity  of  form  ;  aecondly^  consfcitutional 
~  nces  I  and  thirdly,  what  might  be  called  different 
crasy  between  the  two  individuals  we  may  wish 
blend*  The  first  is  that  character  of  plants  with  which 
UiG  systemafcist  is  for  tho  most  part  alone  concerned ; 
for  by  morphological  differences  does  ho  bmld  up  his  various 
groups,  and  the  greater  the  difference  in  form,  the  mor© 
remote  is  the  affinity  assumed  to  be;  and,  as  a  general 
fule^  the  slighter  is  the  tendency  to  blend.  So  that  for  the 
imrpose  of  experimenting  upon  the  fertility  or  sterility  of 
WbridSj  we  are  compelledj  as  a  rale,  to  confine  ourselves  to 
tie  so-called  species,  Le,,  plants  whose  supposed  affinity  is 
^wy  great. 

Another  barrier  to  success  in  intercrossing  aOied  forms 
is  perhaps  found  in  their  constitutional  differences*  By 
rtiiia  we  mean  their  habits^  which  are  regulated  by  chmatical 
ciremnstances :  so  that  one  plant  affects  a  dry  soil ;  another 
species  allied  to  it,  a  humid,  or  even  becomes  aquatic.  Ono 
is  a  herb  and  another  a  shrub.  One  can  only  live  in  a  high 
temperature,  and  consequently  is  impatient  of  cold ;  another 
is  hardy- 
Here  we  would  remark  that  this  affords  a  valuable  subject 
for  experiments  to  those  interested  in  the  acclimatization  of 
plants.  For,  though  it  would  seem  that  no  plants  are  ever 
strictly  a^^cUmatlzmi,  i.t  *,  made  to  endure  a  climate  which  they 
do  not  naturally  experience,  yet  a  tender  tropical  plant 
might,  by  being  crossed  with  a  hardy  species  {provided  they 
are  capable  of  uniting),  produce  a  half-hardy  hybrid,  which 
Tffould  probably  stand  a  colder  chmat^j  and  yet  retain  many 
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fearcres  of  the   tender  parent :    e.g.,  Crinum  capense  when 
cros^ied  with  tropical  species  prodaces  half-hardy  offspring. 

The  third  caose  of  sterility  is  the  different  idiosyncrasy 
which  often  obtains  in  plants.  By  this  we  mean  thai 
mysterioos  '' capricionsness ''  that  affects  certain  species, 
which,  though  closely  allied  and  exhibiting  no  visible  appear- 
ances,  either  in  construction  of  pollen  or  elsewhere,  that 
would  lead  the  observer  to  infer  any  hindrance  to  fertilization, 
yet  absolutely  refuse  all  attempts  to  blend.     In  others  the 

Eollen  is  effete  when  placed  upon  flowers  of  the  same  plant, 
ut  is  perfectly  capable  of  performing  its  duty  when  used  for 
fecundating  other  species. 

In  the  genus  ff47>/>'V/*/rMw  {AmarylUdaceo:)  "  self-impregna- 
tion is  all  but  impossible,  but  fertilization  between  any  two 
differc'nt  members  is  readily  obtained.  On  the  other  hand,  in 
species  of  the  genus  Halranihtui,  closely  allied  to  Sippeastrum, 
every  attempt  to  cross  the  several  natural  sorts  hsa  entirely 
failed.  Again,  in  the  genus  Zephyr anthes,  closely  akin  to 
Habranthns,  and  making  seed  freely,  crosses  are  obtained  with 
much  difficulty,  and  when  obtained^  are  rather  disposed  to 
sterility"  (Herbert).*  Similarly  Mr.  J.  Scott  has  shown  that 
Fassijlora  raceinosa,  ciendea,  and  alata,  ''although  grown  for  a 
number  of  years  in  the  Eoyal  Botanical  Gardens  of  Edin- 
burgh, and  annually  yielding  a  profusion  of  blossoms,  have 
never  produced  a  single  seed.^'t  Yet  he  proves  by  experiment 
that  the  pollen  of  each  is  perfectly  capable  of  fertilizing  the 
others.  Other  instances  could  be  cited,  but  these  facts  seem  to 
show  something  widely  different  from  the  two  causes  of 
sterility  mentioned.  It  would  appear  that  if  we  suppose  such 
groups  as  Hippeastrum,  Habranthus,  Zephyranthes,  to  have 
descended  from  original  stocks,  the  variation  in  form  has  not 
proceeded  at  the  same  rate  as  that ''  differentiation  of  idiosyn- 
crasy "  which  is  apparently  more  intimately  connected  widi 
constitutional  differences  and  the  reproductive  system,  than 
it  is  with  external  shape;  as  is  indicated  by  individuals  of 
nearly  the  same  form  refusing  to  cross,  while  others,  more 
r  if^^^^  connected,  breed  freely.  The  well-known  discoveries 
of  Mr.  Darwin  with  regard  to  Pn'muZa  and  i?*nw7/i  would  seem 
to  point  in  the  same  direction,  though  in  these,  as  also  in 
lyfjthnmj  it  is  not  distinct  species,  but  in  different  forms  of 
tno  same  plant,  for  he  has  shown  that  pollen  of  the  long-styled 
lorm  ot  i.t/n/m  (jraiuliflorum  is  useless  upon  any  stigma  of  that 
^PPrl  .sT^i''^  capable  of  producing  the  fuU  complement  of 
seed  m  the  other  form  with  shorter  styles. 

+  jIT!  '-^  '^  ^T'  Uorticultural  Socuty,  Vol  II.  p.  10.     1847. 
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We  will  now  pass  on  to  the  more  special  object  that  we  had 
in  contributing  this  Article  to  the  Populae  Science:  Review; 
namely^  to  give  oiir  reoders  a  brief  n'mirnt'  of  M.  Naudin^a  nb- 
serrations  on  Hybridis^m,  as  specially  set  forth  in  hisadmirabkT 
paper,*  in  reply  to  the  following  questionsj  proposed  by  the 
Academy  of  Science  : — 

L  To  study  Yeo;etHble  hybrids  witli  speekl  reference  to  their  feeundity,  tlic 
perpotuity,  or  st-erihty  of  their  character, 

2.  In  what  cases  rire  bybricla  fertOe  of  themselves  t  H  their  frultfulness  in 
tcconijuice  with  theu"  exterior  likeuess  to  the  species  from  which  they  Kprlng, 
or  does  it  indicate  a  special  aflinity  with  reference  to  their  origin,  eis  baa  been 
nemarked,  for  the  fiicility  of  the  production  of  these  hybritbs  theuiBelves  ? 

3l  Bo  hylirid**,  sterile  of  tbcniselvea,  always  owe  their  sterility  to  the  ini- 
perfection  of  the  pollen  ?  Are  the  pisitils  and  ovules  always  susceptible  to 
being  fertilized  by  a  foreign  pollen  suitably  chosen?  Is  a  state  of  iinperlection 
erer  iqtpreciable  in  the  pistils  or  ovules  } 

4,  Do  hybrids,  which  reproduce  theiiyjelvea  by  their  own  fertiliEition, 
satne^imes  ppeaerve  invambl}^  their  characters  during  several  gtenerationa,  and 
ma  tliey  T>ecome  the  tyjie  of  constant  races,  or  do  they  always  revert,  on  the 
ContraiyT  to  the  forms  of  one  of  their  predecefsBoni  at  the  end  of  adbe  generar 
tLon^  us  recent  observations  seem  to  indicate  I 

We  will  follow  M.  Naiidin's  aiTangement,  and  adopt  the 
same  heads  nnder  which  he  arranges  his  reply, 

1 .  Sttnlittj  and  Fecund'dij  of  Hybrids. — It  has  been  long  ago 
established  that  certain  hybrids  are  absolutely  barren,  others 
are  partially  sterile,  and  some  quite  fertile*  In  factj  Herbert 
flays  there  is  no  decided  line  of  absolute  sterility ;  and  we  haTO 
shown  that  the  fertility  of  a  hybrid  depends  upon  varying 
causes,  more,  in  fact,  upon  "  constitution  "  and  "  itHosyncracy/^ 
than  mere  botanic  affinity :  thus,  Orvtium  cnpensd  (AmanjlUs 
htigifolm),  an  aquatic  and  extm-tropical  plant,  was  crossed  by 
Herbert  with  C>  scabrmuj  a  drier  and  tropical  species.  The 
hybrid  produced  proved  barren  for  sixteen  years,  but  at  last 
produced  two  good  seeds  I  Whereas  0*  aipense  and  0.  iiedun- 
eit latum  both  swamp  plants,  though  placed  in  different  genera 
by  some  botanists,  produced  a  fertile  cross. 
In  order  to  account  for  the  sterility  of  hybrids,  M.  Naudin  re- 
arks  that  we  must,  in  all  probability,  go  to  the  oimleif  to  look 
cir  the  cause,  as  the  pistil  often  presents  every  sign  of  fertility, 
while  the  ovnles,  either  all,  or  some  only,  remain  abortive,  aa 
is  the  case  with  Lit  fa  (rcuiangulo  -f  cifluidrica  and  Cucumts 
Milord  +  trigonns.  Moreover,  in  these  cases,  he  remarks,  as 
additional  proof,  that  far  more  pollen  grains  were  deposited 
on  the  stigmas  than  ovules  were  produced. 

♦  NeuvtUa  R^hirehu  mr  IHyMdUi  dam  la  Vigikmx.  Aim.  Sc  N^t* 
XIX  p.  ISO. 
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Max  Wicliura,*  in  his  paper  on  hybrid  Willows,  admirably 
shows  the  various  degrees  of  steriUty  obtaining  in  the  fimit  of 
such  hybrids.     Thus,  epitomizing  his  remarks : — 

1.  Catkins  wither  quickly,  Uke  those  unimpregnated. 

2.  Ovaries  swell  and  ripen,  but  have  no  seed. 

3.  Ovaries  are  filled  with  silken  hairs. 

4.  Seeds  are  present,  small  and  incapable  of  germination. 

5.  Seeds  apparently  perfect,  but  do  not  germinate. 

6.  Seeds  germinate  by  young  plants  are  weak,  and  soon 
perish. 

M.  Naudin  further  observes,  that  sterility  takes  eflTect  mnch 
more  on  the  pollen  than  on  the  ovules.  This,  too,  quite  agrees 
with  'NVichura's  observations,  who  describes  very  minutely  the 
various  degrees  of  degeneration  in  the  pollen,  and  the  appear- 
ance that  the  grains  present  in  hybrid  willows,  stating  that 
''  a  tolerably  correct  opinion  may  be  drawn  of  the  sterility  of 
a  willow  by  a  mere  examination  of  the  pollen,"  and  that  ceitain 
laws  seem  to  prevail  in  the  gradual  sterility  of  the  pollen. 

1.  The  iDomaly  of  the  pollen  increases  with  the  succession  of  generation 
arising  from  the  fertilizing  of  hybrids  with  their  own  pollen. 

2.  Different  indiWduals  of  the  same  generation  resemble  each  other  in  the 
imperfection  of  their  pollen. 

3.  Distantly  rebted  willows  give  a  more  inegnlar  pollen. 

•4.  Anomaly  of  |H>llen  increases  with  the  number  of  intermingled  species. 

Naudin  fiimishes  us  with  the  instance  of  Ni/^otiana  glauca 
-hoihjuntifolif.  In  this  hybrid  the  pollen  is  totally  defective, 
while  the  ovary  grows  by  the  impregnation  of  pollen  from 
N,  Tah'CKm  and  JV.  vuicroplnjUum  and  he  adds  the  following 
importiuit  generalization : — 

All  tho  hybrids  which  I  have  ejcamined  having  some  grains  of  polkn 
>^HHl  have  Uvn  fonilo,  often  to  a  high  dejrwe,  by  their  ovaries.  No  example 
is  known  \\hoi\*  a  pluii.  Wing  sterile  by  its  ovary,  is  yet  fertile  by  its  anthefl) 
evt^n  iu  tho  uuvi  t\vblo  do^rtve.  That  sterility  should  take  effect  first  on  the 
|vUon  is  not  suf|xrL>inj:,  as  that  is  the  most  elaborated  or  *  animalized*  of  aE 
tho  plant  on?* us. 

2.  /Vu  uu'iH'jlttiiih'U  obtains  in  the  results  of  attempting  to 
e»\^v'N  /  ,\!.':^s,— M,  Naudin  remarks  that  if  some  hybrids  are 
Hlonlo  by  their  stamens  and  ovary,  others,  and  perhaps  a  great 
iuiu\lHn\  a'.v  fertile.  Of  these  last,  some  by  their  ovary  alone, 
olhoi-s  by  In^th  (K>lleu  and  ovary,  but  never  so  by  pollen  alone. 
HylMuU  m\^  fertile  bv  themselves  every  time  their  anthers 
ok^Uhuj  welUixr^^nuised  jK^llen. 

«.   t%  K^ptU^xU  er\*/>,vvcc  tj  enx«,  and  the  fedility  of  hybrids 

^Umi  ^  At  UinrtL-mhwr^  Society.  ToL  L  p.  57.     1866.      (New 
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wfdeh  m^e  prodiieed ;  are  Iheif  jn'opmiionatc  to  the  apparent 
itffinii^  of  ihr  two  ifpocies  ? — ^*  Generally^  yes/^  But  many 
examples  can  be  given  where  closely-allied  species  refuse  to 
crcieflj  where  moro  dktant  afl&nity  proves  no  barrier.  Dean 
Herbert  has  gbowii  this  in  the  caaee  cited  abovCj  of  Hippeas- 
trum,  ZephjrraDtiiedf  &<^i  and  remarks  that  the  production  of 
any  intermixture,  whether  fertile  or  not,  gives  reason  to  sua- 
pect  that  the  parents  were  descended  from  one  common  stock, 
Le^f  referable  to  one  (natural)  gen  as.  And  he  gives  it  as  his 
opinion^  that  the  facility  of  crossing  plants  depends,  therefore, 
more  upon  their  constitution,  and  we  would  add  "idiosyncraey/* 
than  upon  their  so-called  morphological  affinity,  M,  Kaudin 
concludes  his  remarks  with  the  following  words  : — 

Th^  apiitiide  of  ftpeci^s  to   fecundate  each    other  reciproailly,  and  the 
¥^  of  feitilitj  of  the  hybrids  which  spring  from  them,  Mi^  tnJy  the  eign 
^gpeciftl  ftflmity  eoiisidered    with  reference    to    their  origin;  anti,  in  the 
lority  of  cas^w,  thb  afiinitj  m  iiidiuited  by  sua  extetior  otg^aiMtion — in  a 
f  hy  the  physiognomy  of  the  species, 

4.  TA^  rhijsiofjnomif  of  Hybrids, — W©  must  observe  the  first 
""  second  genet-ations  to  gain  a  correct  idea  of  the  aspects 

jsented  by  hyhrids.  There  is  generally  admitted  to  be  a 
it  uniformity  in  the  meinbers  of  the  first  generation.  They 
re-serable  each  other  ^b  much  as  the  offspring  of  legitimate 
inecieg;  and  this  holds  good  with  '*  reciprocal  ^'*  hybrids. 
1  hough  they  are  intermediat©  in  character  between  the  parent 
foi^QBy  yet  the  hybrids  may  approach  more  nearly  the  form  of 
ona  parent  than  the  other,  or  partake  of  both  forms  in  different 
groups  of  their  organs;  thuSj  AlirahlUM  longijiora  4- Jfi^^/Ja is 
more  like  M.  hnujijforit  in  ita  vegetative  organsj  but  more  re- 
sembles M.jalajta  in  its  flowers. 

M,  NaudLn  denies  Regel^s  assertion  that  hybrids  sprung  from 
species  far  apart,  or,  from  genera,  ar©  more  like  the  male 
parent ;  and  he  cites  Ihdum  Slnunouium  +  cerntomnh-  as 
an  example,  wliich  more  nearly  resembled  the  former,  or 
frmaJc  type.  This  predominance  of  one  form  in  the  hybrid?* 
he,  as  also  Gaertner,  believes  due  to  the  prepotent  influence  of 
one  species  over  another  i  Wichura,  however,  never  saw  a  pre- 
potent ty^K?  in  wiJlows,  at  leasts  as  far  as  the  fii'st  generation 
would  exhibit  it,  for  he  observes  that  double  or  "reciprocal^* 
cro^i^es  are  exactly  alike, 

*'Wirhura  confirms  Gaertner  in  the  assertion  that  where 
hybrid  pollen  is  used  for  tho  impregnation  of  simple  hybrids, 

•  By  ftcifmtrttl  hyhrJ*l«  aw  niffliDt,  those  which  itn?  ohtaiiied  by  mmg  tho 
poU«!ti  <jf  i^ch  i-f  the  tHt*  pLaits  for  the  stignia  of  the  other  r«|jectiTely* 
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there  is  a  great  predominance  of  individual  varieties,  wMe  | 
hybrid  ovules  impregnated  by  the  pollen  of  pure  species,  give 
uniform  products/'*  Indeed,  Wichura's  experiments  on 
willows  have  far  more  generally  exhibited  varietij  of  form 
in  the  produce,  when  the  pollen  of  hybrids  was  used ;  and,  on 
the  contrary,  uniformity  where  the  pollen  of  pure  species  was 
employed. 

Now,  Naudin's  observations t  on  ''Hybridism  considered 
as  a  cause  of  variabiUty  *^  agree  with  this,  for  he  shows  that 
in  hybrids  of  the  second  generation,  there  is  a  frequent  and 
powerful  tendency  to  ''  sport  irregularly ;''  so  that  from  a  single 
bed  of  a  uniform  type,  intermediate  between  two  parent  forms, 
in  the  next  year  innumerable  forms  may  appear ;  while  speci- 
fic characters  have  a  tendency  to  be  stable.  Again :  he  lays 
it  down  as  the  first  fact  established  that  "  setting  out  from  the 
second  generation,  hybrid  vegetables,  when  fertile,  revert  cerif 
frequently  to  one  of  the  two  species  from  which  they  were 
derived ;  some  returning  absolutely  to  one  or  the  other  form, 
sometimes  suddenly,  at  other  times  slowly  ;'*  and  he  adds,  that 
''  whole  collections  of  individuals  may  be  seen  inclining  to  one 
side.^^ 

They  do  not,  however,  invariably  revert.      He  gives  the 
astonishing  instance  where  ofispring  of  Datura   I<Bvis  +fcrox 
and  of  Datura  fvrox  +  lavis  difiered  most  remarkably  from 
the   parent   forms,  although   these    reciprocal   hybrids  were 
all  alike.      Of  the   second  generation  he   obtained   twenty- 
six  plants  from  D,  Icevis  -\-ferox,  and  nineteen  from  D.ferox  + 
/rt?r/V.    In  these  two  sets  a  most  astonishing  diversity  of  feature 
succeeded  the  former  great  uniformity.  One  only  of  D,  Irevis  + 
fero.r  reverted  to  D.  hvcis,     A  very  small  number  resembled 
D.  fvrox.    Although  it  must  be  noted  that  seed  of  D.ferox  and 
D.  hvn'.^,  jmre,  was  sown  in  the  same  bed  with  the  hybrids, 
the  greater  number   of  ofispring  resembled   D.  Stranwuiatn 
and  i).  qurrcifolia  ! 

He  cites  Petunia  nijctatjini flora  +  riola^ea,  Linaria purpuirti 
-f  ruhjarta,  as  affording  instances  of  "  irregular  variation.^^  But 
of  the  latter  hybrid  a  good  number  of  offspring  reverted  more  or 
less  toL.  e*«/</(TnVj,  while  a  smaller  number  resembled  L. purpurea. 
This  irregular  variation  engenders  only  individual  differences, 
and  uniformity  is  not  established  between  the  descendants  of 
hybrids  excej)t  on  the  condition  tliat  they  resume  the  normal 
livorv  of  the  pan^nt  species.  Members  of  the  third  generation 
vary  still  niore,  but  their  variations  are  individual,  and  with  no 
porsistenoiN     To  bo  made  permanent  they  must  be  grafted. 

\$  l?oyrt/  Hi^rticitUunil  A^citty  (N.  S.),  Vol.  I.  p.  73, 1866. 
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Thaso  fiTi stable  forms  want  the  true  characfcor  of  species  from 
the  xevy  fact  that  they  can  not  with  any  certainty  reproduce 
|h  em  selves  by  seed,  Tho.se  species  which  have  a  tendency  ta 
Vary,  do  so  in  a  very  diffei^ent  manner  to  hybrid s^  for  the 
variety  has  a  tendency  to  perpetnate  itself  and  increase,  and 
Slot  to  be  nnstable,  as  in  hybrids.  Hence  can  arise  garden 
*'racefcj/^  an  inapplicable  term  to  the  nnstable  "  forms  ^'  of 
tybrid  descendants*  "  Races  bring  species  which  are  adapting 
themselves  to  new  media  and  new  finalities," 
I  We  may  here  insert  two  reasons  for  the  want  of  permanency 
in  hybrids.  Oncj  as  Wiehura  has  shown  in  the  case  of  willows, 
is  the  constantly  increasing  sterih  ty  in  the  pollen ;  and  secondly, 
the  consiitnttonot  the  hybrid  being  often  intermediate  between 
those  of  the  two  parents^  it  cannot  adapt  itself  to  localities 
Edited  to  either. 

,     5.  Rocersion  to  the  put-od  jWms.^ThiB  snbject,  to  which 

brief  aUusion  has  just   been   made,   was   that  to  which  M* 

iKandin  paid  particular  attention^  viz.,  to  ascertain  whether 

reversion  was  a  universal  ride  or  only  partially  applicable,  or 

not  at  alh 

\     Onr  author's  aceonnt  of  certain  experiments  conducted  at 

i  the  Museum  with  a  view*  to  ascertaining  the  truth  of  the  above 

'  statement  will  be  found  in  the  Ann,  des  Scm  Nat.f  4th  series. 

No.  rX.j  p.  257  (1858),  where  he  commences  by  observing 

that  M.  Godron  has  come  to  an  opposite  conclusion,  for  he  saya 

that  '^  fertile  hybrids  do  not  ordinarily  revert^  unless  fecundated 

afi'cah  by  one  or  other  of  the  parent  forms,  and  as  a  conse- 

quence  it  appears  to  him  (M,  Godron)  very  doubtful  whether 

the  law  above  assumed  is  really  established*" 

M.  Naudin  makes  his  statement  in  the  following  words  : — 

Hybrifls,  self-fertile  or  otherwise,  retiuii  soDner  or  later  to  the  specific 
^pfesfroDi  which  Ihey  were  derivM  ;  aud  this  retuiti  h  effected  either  hy  the 
septtmtion  of  the  t^-o  mixed  esseiic&H  or  by  the  graduBl  extinction  of  one  of 
the  two.  Ill  the  latter  case  the  hybrid  posterity  retuniii  entirely  atul  exchi- 
lively  to  one  only  of  the  two  prodacbg  specie^ 

The  Gxanaples  which  he  takes  as  iustancea  of  reversion  are 
Fnvudn  qlHi^hittU-giVudiflora,  hybrids  of  Datura  Slmmonhim, 
reciprocal  hybrids  of  Nlcaimna  {mfjmtlfolia,  macrophijUa, 
Petunia  vwlaaa  and  uyctaginiflora,  Lvffa  acHtautjido-^ 
ctjUnJriCiif  and  LuHina  j^^rj^iw^'ca-r^^^ri/vfl. 

We  wUl  now  turn  to  our  author^s  esperiments  and  adjoin  a 
few  remarks* 

First,  with  regard  to  the  hybrid  primula.     Of  the  second 

generation,  raised  in  1855,  there  were  seven  plants  ;   one  alone 

resembled    the    hybrid,    aud    was   aterUe;    tliree    took   the 

^fa^actera  of  P.  (^ctuaUs ;  three,  those  oi  F.yrandifl-ora  (yar. 
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purj)Hrea),  Ho,  however,  uses  the  suspicions  words,  "  il  est 
ejcfrememtnt  pvu  prohabh  ''  that  the  hybrid  parent  had  received 
pollen  from  either  specimen  of  the  two  species. 

In  1855  he  had  ninety-six  plants  of  Datura  Tatula  +  Stra- 
mouunn  and  twenty-four  of  Stramonium  +  Tatula.  They  were 
manifestly  intermediate,  but  slightly  in  favour  of  D.  Tatvhi, 

All  being  very  fertile,  a  space  of  twenty  feet  was  sown  with 
their  seed,  which  entirely  reverted  to  the  type  of  D.  Tatula.  Our 
author  felt  certain  that  the  hybrids  were  not  fertilized  by 
pollen  of  the  parent  form,  for  he  says,  "  The  bed  in  which  the 
hybrids  were  in  1S55,  contained  a  good  number  of  D.  Stra- 
inonluiity  of  which  the  pollen  owjht  to  hare  i^ittrrrned  in  fecun- 
dizing  their  flowers,  a  thing  which  manifestly  did  not  take 
place."  But  he  goes  on  to  speak  of  the  prepotency  of  D. 
T'tfila.  Now  if  he  admits  this,  we  do  not  quite  see  the 
grounds  for  such  certainty;  for  it  is  not  unreasonable  to 
assume  the  hybrid  stigmas  even  to  have  been  charged  with 
pollen  of  iJ.  Strai.,oi:i"in  ;  but  yet  if  that  of  D.  Tatula  were 
prepotent,  it  might  subsequently  completely  set  aside  the 
previous  attempts  at  impregnation,  for  such  is  quite  in  ac- 
cordance with  other  oases.  For  example.  Dean  Herbert 
mentions  the  following  most  remarkable  instance : — 

In  the  genus  Hippeastnim  he  says  :  *  "  Although  hybrids 
are  capable  of  be;iring  seed  by  their  own  pollen,  the  admission 
of  the  ixMlen  cf  another  cross-bred  plant  of  the  same  genus 
(however  com  plica  tevl  rbo  cr<:iss  to  any  one  flower  of  the 
uiuVol  is  ahnosT  sure  to  cliook  the  fruci  ill  cation  of  the  others." 
lie  describes  how  he  fertilized  three  flowers  of  two  two- 
riowcrv'J  uiiibols,  from  a  bulb  of  II.  0>-i.*..<^  brought  fresh 
frviu  the  Oriran  Mo.iiirains.  with  its  own  pollt-n,  one  flower 
only  boing  dustcil  with  yo-lcii  cf  IT.  '  ..':  /..v-j  i  var. /*? Jt-' r"- 
l:  .:■■  '  -f  ',■■■'  —  i-.'.:*  ^  ■  -  After  three  days  the  first  three 
oviirics  ceased  to  swc.l  and  perished  aiiogether.  while  the 
fouitb  n;ade  \-:gorou5  and  rapid  progrc>s  :■:•  maruriry,  and  bore 
iTc-od  scc-vl,  whicli  vciTLtaTod  freely  I 

We  give  :l:e  :sl>ove  examy^.-  to  <::cw  :::a:  :he  a?suiiipticn 
wo  have  made  with  regard  to  7*.  T  '  '  is  quite  within  the 
bour.Kis  of  pc  risibility,  if  not  of  yrvVal-iiiTv. 

Now,  in  these  experin:ents,  :\>  :r:<  :n  :he  ca>e  of  I.i.iaria 
.  i -•  ■-.:-.■  ..i*.V,  in  which  mos:  c.Lcided  reversions  appear 
:c  h;.vf  takin  y'ace.  the  :a<-r  iha:  liiey  were  .■■•  protected 
:V«.  ir.  insex*:  SArency,  renders  their  va:v.e  'e>>  :han  that  which 
I'-.i;.  •»w  r.\:  h:»ve  hac.  ::'  n.oo  yrt  .r.nt:. ::  h:»v:  VeLU  taken. 

Mv^rovn-er,  M.  Naudtn's  ixi-^crin.enT^  -vert-  condn ."ted  with  gar- 
den or  cultivated  plants.     Here.  too.  we  ihink.  was  a  great  inis- 
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[take.  Cultivatecl  plants  are  not  usually  in  tbeirnatural  conditions, 
[Their  very  tendency  to  break  out  into  new  forms  appears  to  be 
[an  attempt  of  adaptation   of  tho  species  to  new  media  and 

circnmstances ;  so  that  the  stability  of  character  would  seem 

less  to  be  depended  upon  than  if  natural  conditions  were  pro- 

videdj  and  genuine  wild  forma  selected  for  operationa. 
Nevertheless^  we  cannot  but  think  M*  Naudin^s  experiments 

to  have  very  satisfactorily  shown  that  reversions  do  take  plaee^ 
,  at  least  amongst  cultivated  plants ;  though  it  would  seem  to 

0€our  rarely  among  individuals  in  a  wild   state   (Gaertner). 

And  Wichura^s  observations  on  willows  agree  with  this,  for  he 
^ound  nothing  of  the  sort  with  such  hybrids. 
I    6»  Are  there  any  excGpiions  to  the  law  of  reltirn  of  hybnds 
Ho  ike  parent  form  f     And  (h  eertain  hybrids  hecofits  Jtxedj  mul 

give  rue  tf*  ns'tu  ffpecies  ? 

He  mentions  Regel  as  of  that  opinion j  although  he  himself 

thinks  it  more  probable  that  true  species  only  arise  from  other 

specie  3  by  variation — ^^  by  subdividing  with  secondary  species/' 
I  Herbert  remarks  that  "  the  hybridisting  process  is  to  a  certain 

extent  inimical  to  fertility  in  the  offispring/*  and  Wichnra  has 

tho  following  :-^ 

Th*?  ton&tiintly-iiiCTeaaiiit^  sterility  of  hybridis^  and  their  dying  out  when 

fertilized  with  their  own  pollen  "  ,  .  ,  .  is  accounted  for  bj  the  fact 

that  **  if  a  hybrid  ia  fertilizeil  for  successive  generations  with  its  own  pollen, 

I  individiiiils  come  together  wlucli  have  the  iame  vcak  point,  viz.,  that  of  repro- 
duction.    The  increaife  of  wesikaesa  and  sterility^  luid  the  mpid  dying  out  of 

I  hybrids  by  continual  inipre^ation  with  their  own  pollen,  agrees  with  Diu-wiu's 
Tiewi  of  interbreeding  causing  sterility  in  successive  generations. 

In  conclttsion^  we  would  reniark  that  thei^e  is  yet  much  to 
leani  from  the  investigation  of  hybridism ;  and  that  a  careful 
peruBal  of  the  writings  of  the  best  observers  here  and  abi'oad 
iQipiTsa  us  with  tha  gi*eat  difficulty  there  must  necessarily  be 
in  arriving  at  satisfactory  results  in  many  cases.  In  fact,  they 
BO  depend  upon  the  mysterious  lawn  of  lifej  and  the  causes  of 
sterility  are  so  complicated  and  interwoven  ^  that  we  doubt 
tther  they  can  be  entirely  solved,  Nevertheleasj  cxperi- 
ts  may  yet  clear  up  many  points,  and  furnish  us  with 
considerable  help  towards  unravelling  the  phenomena  of 
hybridization. 
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THK  luminosity  of  animal  matter  must  have  been  a  familiar 
sight  to  man  from  the  earliest  ages.     For  then^  as  now, 
the  valleTS  and  plains  which  were  the  first  dwelling-places  of 
the  human  race,  the  great  rivers  which  penetrated  the  interior 
of  the  countFTy  and  the  seas  which  washed  the  coasts,  teemed 
with  animal  life.     The  extraordinaiy  spectacle  of  a  luminous 
sea  certainly  could  not  have  escaped  observation,  however  igno- 
rant the  observers  may  have  been  at  that  time  of  its  cause.  Yet 
so  long  ago  as  the  beginning  of  the  Christian  era,  the  great 
Roman  naturalist  PUny  was  acquainted  with  the  ahiniTig  pro- 
perties of  the  gelatinous  medusie.    And  nearly  four  centuries 
Defore,  Aristotle  had  described  the  evolution  of  light  from  putre- 
scent matter,  and  the  light-emitting  faculty  of  the  living  glow- 
worm.    In  our  time  the  number  of  known  species  of  marine 
invertebrates  endowed  with    luminous    faculty   exceeds  one 
hundred,  and  the  number  of  laud  animals  known  to  possess 
this  power  is  also  considerable.     The  latter  belong  chiefly  to 
the  invertebrate  kingdom,  and  notably  to  the  classes  of  insects 
and  myriapods.     But   instances  of  occasional  luminosity  are 
not  wanting  amongst  the  superior  animals,  and  even  in  indi- 
viduals of  the  human  species.     In  such  cases,  however,  the 
production  of  light  appears  to  be  dependent  upon  disturbance 
of  the  electric  state  of  the  tegrumentary  organs,  and  so  far  as 
it  has  been  observed  in  man,  upon  abnormal  conditions  of  the 
nervous  and  digestive  systems. 

The  word  "phosphorescence,'*  commonly  accepted  as  ex- 
planatory of  this  curious  phenomenon,  does  not  well  accord 
with  the  revelations  of  modem  science.  As  we  even  now 
speak  of  "  luciur  matches,"  so  the  alchemists  of  old  borrowed 
a  name  for  tho  non-metallic  element  whose  luminous  pro- 
l>erty  is  so  remarkable,  from  Phosphor,  the  morning  star, 
and  symbol  of  brightness.  In  course  of  time  the  word  was 
•ppliod  to  all  phenomena  of  the  kind,  whether  exhibited  by 
uittorals,  plants,  or  animals.    The  study  of  phosphorescence, 
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commencmg  with  Cascanolo'a  disco vety  (260  years  ago)  of 
Ituninoaa  solphuret  of  banum,  and  extended  to  the  present 
(flay  with  the  rotDarkable  result  that  almost  all  terrestrial  bodies 
^(metals  excepted)  are  found  to  shine  in  the  dark  after  exposure 
:to  Ughfc,  has  liually  culminated  in  the  doctrine  that  phos- 
iphorescence  ia  due  to  rapid  molecular  motion  or  vibration  of 
matter.  And  the  illustration  which  the  practical  endeavours 
jiof  modem  chemistry  presents  us  in  the  Ibae  light y  as  far  eclipses 
•the  *'  lapis  Solaris  *'  of  the  alcheraistj  as  our  generalizations  of 
the  multitudinous  phenomena  of  hght  surpass  the  specniationa 
I  of  the  gold  maker. 

Since  the  theories  of  oxidation  and  combustion  have  pre- 
Tftiledj  great  attention  has  been  paid  to  the  phosphorescence 
|of  decaying  vegetable  or  putrescent  animal  matter.  AH  such 
instances  may  be  referred  to  chemical  changes  consequent  on 
jdecompoaition.  But  the  investigation  of  the  property  pos- 
jiessed  by  living  plants  and  animals^  of  emitting  light  in 
[Virtue  of  the  special  oi'fjantzatloii  and  self- regulating  vital 
'.action,  belongs  to  the  physiologist.  On  the  general  subject  of 
iphosphoresceuce  we  refer  our  readers  to  the  article  of  the  cele- 
brated French  naturalist  Quatrefages,  published  in  No,  tJ 
of  our  Journal,  p.  275.  The  observations  we  here  record  have 
more  especial  reference  to  the  light- emitting  organs  of  insects, 
and,  as  the  most  typical  instance  Ln  our  country,  those  of  the 
glowworm. 

In  the  first  place,  we  shall  give  some  account  of  the  re- 
fiearches  of  Proiessor  KoUiker,  of  Wurzburg,  communicated 
to  the  scientific  society  of  that  city  in  1857. 

The  niale  Lampyris  splendidula  has,  on  the  neutral  side  of 
I  the  sixth  and  seventh  abdominal  segments,  two  small  organs 
situated  immediately  beneath  the  transparent  chitinoua  cover- 
fing  of  the  insect*  The  female  has  at  the  same  places  similai* 
but  larger  organs,  which  are  double  under  the  sixth  segment, 
and  besides  these,  four  or  five  pairs  of  smaller  organs,  disposed 
laterally,  but  not  qnite  symmetrical  ly,  between  the  first  and 
sixth  segments.  The  light  of  these  is  best  seen  from  the 
back  of  the  insect,  as  they  are  more  deeply  lodged  in  the 
abdomen,  and  dissected  out  with  more  difficulty  than  the 
organ  situated  in  the  middle  line  of  the  ventral  portion  of  the 
[girth  segment. 

The  female  Lampyris  noctiluca  have  two  largo  organs  on  the 
f  ventral  side  of  the  sixth  and  seventh  segments,  and  two  smaller 
ones  beneath  the  tail  segment.     These  latter  ara  found  in  the 
male. 

We  may  here  remark  that  Pi*ofessor  Kolliker^s  statement 
disposes  of  any  doubt  as  to  the  male  insect  possessing  light- 
organs,  and  explains  the  discrepancy  of  statement  as  to  th<e 

VOL*    V. — KO.    XZ*  I 


316  POPULAB  SCIENCE   BEVISW. 

number  of  organs.  Ray  first  noticed  the  light-organs  of  the 
male,  (i  eoffry  counted  four  such.  Miillcr  saw  only  two  shining. 
It  a])pcars  that  Lamp,  splend.  has  fouvy  and  Lamp.  noct.  iwoy 
acconling  to  KuUiker.  Lampyris  splend.  is  often  found  in 
(Joriiiauy,  but  rare  in  England.  The  Italian  Lampyris  is  a 
nnicli  more  brilliant  insect.  In  Bussia  a  species  named  Comsca 
is  found.  In  America  an  extraordinary  number  of  species  are 
known. 

Anatomy, — ^AU  the  light-organs  have  the  same  structure, 
boing  composed  of  an  envelope  (capsule),  a  parenchyma  of 
rolls,  and  a  minutely  ramifying  system  of  tracheae.  Fine 
m^rves  are  also  found  imbedded  in  the  cellular  parenchyma ; 
tlu^  nerves  are  rceognizeA  with  difficulty,  being  very  pale,  and 
without  neurilemma;  they  enter  with  the  tracheae,  but  are  soon 
Kvtt  in  the  interior  of  the  organ ;  the  nerve  substance  appears 
Mli^htly  enlarged  at  the  points  of  bifurcation,  where  from  two 
to  tive  twigs  are  given  ofi*;  the  nerve  fibrils  have  not  been 
traeeil  to  their  tonniniit ion,  nor  any  continuation  with  the  cells 
demonstnited.  The  mass  of  the  organ  consists  of  cells  which 
aiv  v^f  two  kinds.  In  one  kind  the  cells  are  pale,  but  contain 
iuii\ute  gnuuilos,  amidst  which  a  distinct  nucleus  may  be  recog- 
iu£ihL  In  the  other  kind  the  cell  contents  are  granular,  and 
Aj^ivar  under  the  microscope  so  stufied  with  refractive  granules, 
thja  nv>  ether  elements  can  bo  made  out.  The  pale  clear  cells 
lii^  v'hietlv  lu^xt  iv^  the  surfaeo  of  the  skin  in  Lamp,  splendidola 
^l»oth  luiilo  and  t'euialo^  and  in  jihuih:  noctiluca;  the  fatty 
whiu^Ks'kir^r  vvlls  till  up  the  deeper  portion  of  the  organ, and 
jiUi*  i!'.v*  snjH-.'tiv-ial  pv^rtion  of  the  small  lateral  organs  of  male 
I. ami*,  luviiluv-n  and  female  splendidula.  The  essential  illumi- 
U;iu».iir  Nubstivuvv  dees  riu'*  eensist  of  the  granular  matter  of 
i!u*  \xUi!e  ee.ls.  Inu  ef  the  eloar  pale  cells,  the  chemical  reac- 
tu»!i  V**'  >\hose  vviuetirs  is  that  of  ^ii'r-'-.hiyn.  The  granular  par- 
ies*'.  ^  '^  V  •  f  1 1 1 0  ^\  V.  I !  e  vV*  1  s  ar^*  ^v  mrosevl  o(  urn  U  of  a  m  mon  ia .  Ko 
{*V.x\sy:iv'v.is  v\'t:\i  Iv  r'ouv.vl.  r hough  porseveringly  sought  for. 

ri*.;-  otv.:sc>:eri  ot  licht  occurs  by  day  as  well  as 
l\\  ••>;'',.  v'.::  v:-/.s*'*\  .^:  r.-c:::,  when  the  insect  is  naturaUy 
IV..- v  ;iv-.-\v\  I:  .HViwirs  :e  Vo  i:::der  the  insect's  control,  but 
*U\  X  v.-L  /..".vv.!  v*:»  !v.::sv-u*.ir  .u-r.or*.  which  may  be  very  active 
.V-  N^  ov.  o:*  >i:h: ;  v..*r  d,*es  exivsun?  to  light  influence 
'-  ^  ^  /  Vs-.  v-:  s  vV^*--.  i::^r  :l\-j  ir.sec:  has  been  kept  in 
• '  .  s V  t  V  .  V  ,!  I  \  s  u' *: vt  >. ,  r .  V h-.-  v  rv^diiecion  c1^  light  is  excited 
*,'\  '  xN*  1-   .,i   •  •  .irx.  V\  ayrlv:4:;/r.  o:  :he  induction  spark, by 

■   ^  \  .*x^x-  ., v.-s:::"\\  Vv  v:«rvus  rv-^i^^nts.  '".;;.,  alkalies,  mi- 

•     »    *   ^'  ^ ,  .:\  ..4V\   i.-  .:>  .  s. '.::.!•<  /:  <Ui::ir,  salt,  and  neutral 
'^^    ^       *  -     . . .^  .i \\\'  ■ !    .■:>,?•.  .->. ■  c T*, :Vrt2 . ch lorine  vapour, and 
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The  factilty  of  prodncing  light  is  very  tenacious ;  but  agents 
which  destroy  organic  tissue  annihilate  itj  e,g.j  undiluted  mi- 
neral »cids  and  caustic  alkalies,  strong  alcohol,  ether,  orgatiic 
acids,  and  a  powerful  electric  stream.  Nen^e-paraly^tmi  nor- 
miic^  distinctly  weaken  itj  e*  g.^  coniin  and  prussic  acid.  In 
from  throe  to  five  minutes  the  light  disappeared  from  insects 
exposed  to  prussic  acid  vapour,  and  in  ten  minutes  the  function 
was  so  destroyed  as  to  be  incapable  of  re-animation  by  any 
Btimuli. 

Insects  that  have  been  dried  up  recover  their  illuminating 
power  when  moistened  with  water,  and  frozen  insects  revive 
by  the  warmth  of  the  hand. 

The  persistent  irritability  of  the  light-oi*gan,  and  its  power 
of  continuous  luminosity,  are  astonishing.  In  a  moist  atmo- 
sphere excised  parts  may  continue  to  give  light  for  twenty-four 
to  thirty- six  hours  ;  the  longest  observed  time  was  forty-eight 
hours  !  The  power  of  illumination  failed  in  one  to  three  hours 
when  the  insect  was  immersed  in  water. 

Experiments  with  Du  Bois  Raymond's  apparatus  showed 
that  the  insect,  when  shining  brightly,  deflected  the  needle 
from  three  to  seven  degrees* 

From  the  researches  here  recounted  Kolliker  concludes  : — 
First,  that  tlie  light-organ  is  a  nerve  apparatus,  and  finds  its 
nearest  analogy  in  the  electric  organ  of  lishcB,  since  in  both 
cases  the  same  nerve  stimuli  excite,  and  nerve  sedatives 
paralysse,  functional  activity.  Secondly,  that  the  hypothesis  of 
oxidation  of  phosphorua  is  disproved  by  facts.  Thirdly,  that 
the  metamorphosis  of  the  albuminous  contents  of  the  cells  is 
an  accompaniraent  and  material  source  of  light  function,  the 
urate  of  ammonia  crystals  found  in  the  white  greasy  coHs 
being  one  of  the  residual  products  of  the  tissue  change^  and 
proportionate  in  quantity  to  the  amount  of  change,  which 
in  its  tarn  is  regulated  by  the  controlling  influence  of  nerve 
force, 

W©  may  now  compare  the  account  of  Professor  Kolliker  with 
those  of  other  authors,  bi>th  of  earlier  and  more  recent  tlates. 

De  Geer,  Treviranus,  and  Carus^  have  noticed  distinct  and 
sometimes  brilliant  light  both  in  the  larva  and  pupit,  ITie 
writer  has  found  that  the  two  small  ovoid  masses  which  may 
be  dissected  from  the  body  of  the  pupa  to  be  formed  of  a 
thick  and  tough  capsule  (see  fig.  1),  inclosing  contents  so 
opaque  that  nothing  further  could  be  distinguished  under  tha 
microscope  than  a  closely  aggregated  mass  of  granular  par- 
ticles. But  on  tearing  up  the  capsule  witk  needles  these 
particles,  under  a  higher  power,  proved  to  be  nuclei,  which 
showed  in  a  few  instances  a  cell  membrane  slightly  raised  from 
the  nucleus*     These  were  therefore  the  parenchyma  cells  oC 
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the  adalt  organ  seen  in  an  early  stage  of  their  growtli.  Tie 
cap  sale  was  pierced  at  one  place  by  a  tracheal  tabe^  The 
organ  of  th^  larva  is^  though  mdimentary  in  ai^e  and  functioUi 
essentially  of  similar  stnictnre  to  that  of  the  adult  female. 

The  Wurzburg  Professor  appears  to  have  been  the  first 
anthor  who  laid  special  stress  on  the  anatomical  arrangement 
and  nerve  character  of  the  light-organ.  Macartney  (in  Phil, 
Tranj!.  1810)  says^  *'  The  light  proceeds  from  mass^  of  a 
snbstance  not  generalhj  diffenng,  excepting  in  ita  yellow  (?) 
colonr,  from  the  interstitial  fatty  snbstance  of  the  rest  of 
the  body }"  and  again,  **  In  the  glovrworm,  besides  the  last* 
mentioned  substance  {which,  when  the  season  for  giving  light 
is  passedj  is  absorbed j  and  replaced  by  the  common  interstitial 
substance)  j  there  are  to  be  seen  on  the  inner  side  of  the  last 
abdominal  segment  two  minute  oval  sacs,  formed  of  an  elastii' 
Bpirally-wound  fibre^  similar  to  that  of  tracheae,  containing  a 
*  soft  yellow  snbstance  of  a  closer  texture  than  that  which  lines 
the  adjoining  parts^  and  affording  a  more  pormanant  aud 
brilliant  light.  This  light  Macartney  found  to  be  U$$nnihc 
control  of  the  insect  than  that  from  the  adjoining  snbstanct, 
which  it  has  the  power  of  voluntarily  extinguishing  by  somti 
change  dependant  on  its  will.  When  the  latter  snbstance  was 
extracted  from  Kving  glowworms  it  alibrded  no  lights  white  the 
two  sacs  in  like  circumstances  shine  uninterruptedly  foi^ 
several  hours.  Macartney  conceives,  howeverj  that  the  inter* 
stitial  substance  has  the  property  of  shining  (Kirbtj  ^'  S^H^nctf 
vol.2). 

This  account  of  Macartney ^s  does  not  appem*  to  be  a  for- 
tunate one.  The  two  small  light-organs  of  the  last  segment 
are  but  an  inconsiderable  part  of  the  whole  light  apparatus  uf 
the  female,  the  larger  masses  of  which  have  been  confounded 
with  the  *^  common  interstitial  substance,"  The  cell  nainn'  of 
the  parenchyma  of  the  light-organs  has  been  satisfactonl? 
demonstrated  by  Ki3lliker,  as  also  the  albumiuotts  character  of 
their  contents.  The  common  interstitial  substance  is,  on  the 
contrary,  composed  of  faff jj  matferi  inclosed  in  a  membranous 
envelope.  The  essential  difference  in  anatomical  stnictnre  and 
chemical  constitution  is  therefore  beyond  question.  Moreover, 
the  light,  however  prodnced,  emanates  from  the  pale  ^elh  of 
the  light-organs.  But  this  light,  like  that  of  the  sun,  is 
reflected  and  refracted  in  passing  from  one  medium  to  another 
of  greater  or  less  density.  The  parenchyma  cells,  which  con- 
tain granules  and  minute  crystals  of  urates,  act  as  refracting 
and  reflecting  bodies  ;  and  the  fatty  refractive  matter  of  the 
common  interstitial  substance  contributes  further  to  tlxo 
general  illnmiuation  by  its  physical  properties.  The  ligbt 
emitted  by  the  true  orgtms  I'rom  as  many  distinct  points  ol 
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gorfsces  as  there  exist  organs,  is  thus  diffused  by  aid  of  the 
interstitial  substance,  and  when  tho  light  function  is  active,  the 
brilliancy  of  the  whole  is  nearly  equal.  But  when  the 
intensity  of  action  lesgenSf  tho  iniersjmccs  are  lesa  liimiaous, 
and  the  spots  of  light  corresponding  to  the  position  of  the 
light-organs  continuing  to  shine  (though  with  less  splendour), 
appear  distinct  and  isolated.  Haring  no  illumination  of  its 
own^  the  interstitial  substance  is  the  first  to  grow  dark  when 
11^  light  diminishes,  and  thus  lead  to  the  erroneous  idea  of 
BBtoartney'Sj  that  this  substance  is  more  under  the  influence 
Df  the  insocf^s  volition.  The  tnith  rather  appeara  to  be  that 
the  fatty  interstitial  substance  is  well  adapted  to  multipjyj  by 
refraction  and  reflection,  the  light  emitted  by  the  proper  ligbt- 
organs,  just  as  the  catoptric  apparatus  of  the  lighthouse 
ftprcads  the  light  of  the  lamp  placed  in  its  focus  far  and  wide* 

This  physical  effect  of  the  interstitial  substance  is  further 
erideuced  in  other  luminous  insects*  In  the  glowworm,  when  * 
shining  brightly,  the  light  appears  at  the  sides  and  the  back 
of  the  insect  (particularly  that  coming  from  the  deeper- seated 
organs)^  through  the  transparent  membrane  which  connects 
the  segments  of  tho  body.  In  the  fire-fly  the  principal  light  is 
giren  out  from  two  transparent  patches  situated  upon  the 
thorax,  and  from  two  similar  patches  concealed  under  the 
mng-cases,  which  are  not  visible  except  when  the  insect  is 
flying.  But  tho  whole  hodij  hfnU  of  light j  which  shines  out 
between  the  segments  when  stretched*  In  the  lantern-fly  the 
material  which  diffuses  the  light  is  contained  in  a  snout-like 
projection  from  the  head.  The  light  of  Pausus  sphoerocems 
fihines  dimly  from  the  antennae*  In  some  moths,  and  even 
gnats^  phosphoric  light  has  been  seen.  In  all  insects  an 
Interstitial  fatty  matter  is  present,  but  in  luminous  insects  a 
more  or  less  perfect  apparatus  or  light-organ  probably  exists. 

The  hi  stole  g)-^  of  this  fatty  matter  of  the  glowworm  has  not 
'been  specially  described  by  any  writer,  for  which  reason  the 
following  account  may  be  worthy  of  record.  In  the  adult 
&sect  a  small  portion  of  this  substance,  when  unravelled  and 
'placed  under  the  microscope,  exhibits  a  series  of  globular- 
•fehaped  bodies  composed  of  granular  and  highly-refractive 
fatty  particles  inclosed  in  a  membranous  envelope,  and  con- 
''neeted  together  like  beads  on  a  string  by  one  or  more  fila- 
ments, which  are  a  direct  continuation  of  the  stnictureless 
^embrauous  sheath.  The  ends  of  these  filaments  are  attached 
io  the  inner  surface  of  the  skin,  and  tho  fatty  bodies — hung,  as 
'it  were,  on  the  filaraents — are  suspended  freely  in  the  thoracic 
'told  abdominal  cavities  of  the  insect,  chiefly  along  the  sides 
'of  tho  abdomen,  and  form  a  kind  of  epiploon.  As  there  is  no 
other  connective  or  areolar  tissue,  the  whole  atrueture  dvlfeta 
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greatlj  from   ordinary   adipose  tissue    (fig.  2).      NumeTOua] 
nenrea  are  seen  passing  from  the  ventral  ganglia  over  the  fatty 
Ivodiegj   which   are    distributed    to  the  muscle-bands  of  the 
several   segmentSj  bat  no  Berves  are  supplied   to  the  fatty 
bodies  themselvos^ 

In  the  larva  the  development  of  these  fatty  bodies  (corps 
graisseux  of  Treviranus)  may  be  easily  followed.  They  firat 
appear  along  the  median  line  of  the  back  as  a  mass  of  trans- 
lucent cells  containing  largo  nuclei.  The  mass  is  separated 
into  parallel  rows  by  thread-like  septa,  upon  which  the  ceUs 
appear  sessile*  As  the  cells  gradually  enlarge  and  fill  with 
fatty  .granules,  tho  connecting  filaments  appear,  upon  wMch 
the  cells  are  strung  in  festoons.  The  tissne  ejdiibita  a  beauti- 
fully delicate  microscopic  picture  (fig,  3)* 

Our  examination  of  the  true  psrenchyme  of  the  light- 
organs  agrees  with  that  of  Professor  Kniliker,  In  fig,  4  is 
^seen  a  portion  of  the  surface  layer  of  pale  cells  next  to  the 
skin.  They  are  nucleatedj  and  closely  packed  together  amidst 
a  fine  stroma  of  delicate  fibres,  seen  sparsely  scattered  through 
tho  mass^  which  seemed  to  be  nerve  fibrils  of  the  kind  termed 

felatinoua  by  German  histologists,  M.  Rchultze  and  Dr.  M* 
Indneff  have  employed  hyperosmic  acid  in  the  investigation 
of  these  nerves^  on  account  of  the  property  of  this  acid  id 
rendering  nerve  fibre  distinct  by  colouring  it ;  but  we  can 
only  refer  to  iSchultze's  Ai-chivfur  Microsropiaiche  Anaimn^i^  far 
the  results  obtained  by  them^  as  we  have  not  bad  any  oppor- 
tunity of  making  ourselves  acquainted  with  their  laD0tir3> 
Onr  figure  also  represents  tracheal  trunks,  whose  branches, 
quickly  subdividing,  disappear  in  the  substance  of  the  organ. 
The  tracheal  distribution  is  exceedingly  minate,  and  may  be 
best  seen  when  the  parenchyma  cells  are  removed,  or  when 
the  organ  is  wasted  and  atrophied  in  the  exhausted  insect; 
the  smallest  particle  of  parenchyma  contains  one  or  more 
tracheal  terminations.  In  fig,  5,  cells  and  tracheie  are  seec. 
Both  figures  are  drawn  from  thin  sections  magnified  3<S0 
linear  diameters,  and  the  tracheal  trunks  are  cut  across  in  the 
preparation  of  the  sections. 

The  existence  of  fine  tracheal  ramifications  in  the  light- 
organ  has  been  particularly  emphasized  by  Professor  Marrm, 
who  concludes  fi-om  his  investigation  that  the  luminotis  effect 
IS  dependent  upon  a  process  of  respimtion  (oxidatioii  ?  ),  The 
direct  communication  of  the  principal  b*achese  with  spirBOlefl 
situated  on  either  side  of  the  ventral  surface  of  each  abdonimil 
segment  mny  be  easily  traced.  Morren  ol^erved  that  when 
the  spimeles  are  closed,  the  light  is  immediately  extinguished, 
and  considers  that  the  opening  and  closing  of  the  spiracbj 
espUtms  the  nature  and  extent  of  control  exercised  by  tli^j 
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insect  over  its  light-orgauB*  Thig  maT  perhaps  be  true  of  the 
livitig  insect,  but  does  not  account  for  the  uitenniiiejil  function 
persisting  m  the  excised  organ,  nor  for  the  effect  of  stimuh  and 
narcotics  applied  to  tlxe  organ  itself.  The  same  observer 
speaks  of  the  capsule  of  the  organ  as  being  superficially 
mappod  out  by  division  into  separate  facts,  the  nse  of  which 
ho  compares  with  refracting  lenses  in  multiplying  and  inten- 
sifying the  light  from  within »  This  conformation  of  the 
capsule  has  not  been  described  by  other  writersj  nor  has  the 
present  writer  been  able  to  confirm  it. 

The  obvious  purpose  of  the  tracheal  distribution  is  admis- 
fiion  of  oxygen  into  the  parenchyma,  and  the  oxidation  of  the 
cell  contents.  It  becomes  important,  therefore,  to  determine 
the  chemical  composition  of  the  organic  matter  of  the  cells : 
whether  it  be,  as  Macartney^  CaruSj  Phipson,  and  others 
believe,  some  form  of  hydrocarbon  (i,  e.,  fat)  ;  or,  au  Macaire 
{Bihliotfieque  JJnwerselle) ,  KoUiker,  and  others  believe  to. 
hare  demonstrated^  albttminous.  The  first  assumption  wo  aid 
support  the  theory  of  combustion,  the  second  that  of  meta- 
morphosis and  evolution  of  force  (or  light  as  a  correlation 
of  force). 

To  the  objection  that  may  be  raised  against  the  animal 
character  of  the  tnnction,  namely,  that  the  persistence  of  the 
luminons  appeamnce  in  the  organic  subst^ince  for  so  long  a 
time  after  its  removal  from  the  insect^s  body  indicates  a  purely 
physical  or  chemical  cause  of  the  act,  it  may  be  replied  that 
the  proofs  of  fuTU-tional  a^HvUij  of  a}dmal  tismt's  retiwved 
front  the  hmhj  are  innumerable.  Until  the  Viiality  of  a  tissue 
ia  exlmnsiedf  its  proper  function  continues,  4fter  which  general 
deeon  position  first  ensues.  Setting  agido  the  unquestioned 
activity  of  the  simple  tissues  of  the  lower  animals  under  cir- 
etimst-inces  which  demonstrate  their  possession  of  a  rt* 
propria  separate  from  the  collective  vitality  of  the  animal, 
we  have  sufficient  and  decisive  evidence  that  nerve  and  muscle 
fiiBCtion,  nnd  even  so  compound  an  act  as  the  secreting 
fiiuction  of  a  gland,  may  persist  so  long  as  vitality  exists  in 
the  pirts.  There  is,  therefore,  no  ground  to  deny  the  con- 
tinuance of  a  light-prodacing  function  under  similar  con- 
ditionsj  than  there  is  to  deny  muscular  irritability  or  nerve 
Cfxcitation. 

Now  the  theory  of  "  combustion"  and  that  of  ^^ metamor- 
phosis^^ arc  both  based  on  "oxidation,"  which  is,  in  a 
certain  senaej  a  physical  act ;  but,  occurring  in  animal  tissues, 
can&ot  be  separated  from  the  vital  acts  by  which  it  is  regu- 
late 1.  The  evolntion  of  sensible  heat  may  or  may  not  be  an 
ac<;cmpamment  of  the  vital  process,  and  the  term  "  combus- 
tion."  as  applied  to  it,  appears  objectionable,  as  leaning  too 
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mncli  to  the  chemical  aspect  of  tlie  phenomenon.  Thus,  Dar- 
win referred  it  to  slow  combostion  of  phosphorus^  and  found 
a  confirmation  in  the  existence  of  phosphoric  acid  in  animal 
secretions.  Recently,  M.  Schnetzler  {Arcldves  des  Sciences 
Physiques  dc  Geneve ^  1855)  ^attributed  the  light  to  combustion 
of  phosphorus,  on  the  ground  that  phosphates  may  be  obtained 
from  the  destructive  analysis  of  organic  matter.  This  writer 
thought  also  that  he  had  found  phosphorus  in  the  greasy  sub- 
stance of  the  light-organs,  which  was  more  probably  urate  of 
ammonia  in  a  state  of  phosphorescence.  As  regards  the 
existence  of  phosphates,  it  is  well  known  that  all  albuminous 
matter  and  many  organic  fluids  contain  phosphoric  acid  in 
combination  with  bases. 

Spallanzani  regarded  the  luminous  matter  as  a  compound  of 
hydrogen  and  carburetted  gases.  Thornton  Herapath  also 
believed  the  light  to  bo  due  to  a  compound  of  hydrogen  and 
carbon  secreted  by  a  particular  gland  organized  for  the  purpose, 
and  asserts  that  the  most  delicate  analysis  failed  to  show  the 
slightest  quantities  of  phosphates.  The  presence  of  phosphates, 
however  (in  cases  where  they  are  found),  is  unimportant, 
excepting  their  amount  should  much  exceed  that  which  tissues 
of  a  normal  composition  might  be  expected  to  yield  to  analysis, 
whilst  the  assumption  of  glandular  apparatus  for  the  secretion 
of  carbo-hydrogens  is  ent&ely  gratuitous,  and  contradicted  by 
anatomical  facts.  The  chemical  evidence  of  the  presence  of  a 
carburet  of  hydrogen  is  founded  with  more  reason  oa  the 
analysis  of  the  fatty  substance,  but  it  has  been  already  Aown 
that  light  is  not  produced  in  the  fatty  bodies.  The  dis- 
tinction between  common  interstitial  fatty  matter  ani  the 
albuminous  parenchyma  of  the  true  light-organs  has  not  been 
sufficiently  recognized,  and  ignorance  or  disregard  of  tks  feet 
has  occasioned  a  confusion  of  experiment,  the  different  kinds 
of  matter  not  being  separately  and  comparatively  exanined. 
The  difficulty  of  procuring  sufficient  for  chemical  analyss  also 
interferes  with  the  settlement  of  the  question.  Kolliker,  how- 
ever, experimenting  on  the  excised  organs  of  as  many  as  twenty 
to  thirty  insects  at  a  time,  positively  denies  the  presmce  of 
any  phosphorus,  whilst  the  tests  for  albumen  answered  tlways 
affirmatively.  Macaire  long  ago  asserted  the  albumirous 
character  of  the  light-organ,  and,  amongst  other  experimeital 
results,  notices  that  all  agents  which  coagulate  albumen  aniihi- 
lated  the  light-producing  power. 

The  continued  production  of  light  under  conditions  wlich 
render  "  combustion,^'  as  ordinarily  understood,  next  to  im- 
possible— as,  for  instance,  in  atmospheres  of  hydrogen  md 
carbonic  acid  (Matteucci  and  Sir  H.  Davy),  as  well  as  the 
absence   of  increased  illuminating  effect  in  an  atmosphert  of 
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oxygen  (Beckenheim,  Dr,  Holme,  and  Sir  H,  Davy) — are  facts 
directly  opposed  to  tiiis  liypothesia*  On  the  other  handj  all 
ejcperiments  tending  to  demonstrate  the  direct  influence  of 
nerve  stimulation  by  external  physical  agents,  as  well  as  those 
which  prove  the  paralyzing  effect  of  narcotics  on  the  nerres, 
go  far  to  eat^iblish  the  theory  of  nerve  function,  or  at  least 
of  nerve  regulation  of  the  metamorphosis  of  tissue  which 
supports  the  function. 

If  tho  *'  slow  combustion  "  (Matteucci  and  Koberts)  be  iufcer- 
pretcd  as  oxidation  of  animal  matter  undergoing  metamor- 
phosis, the  whole  series  of  oxperiments  apply  without  contra- 
chction.  The  activity  of  function  is  checked  by  everything 
which  interferes  wifeh  oxidationj  lessens  nerve  sensibility,  or 
destroys  the  normal  condition  of  tissue.  Thus,  when  the 
light-organ  is  kept  in  vacuo,  under  water  or  oil,  the  illumi- 
nating effect  gradually  diminishes^  as  also  when  the  substance 
is  painted  with  a  solution  of  gum^  or  the  substance  allowed  to 
dn^  up.  The  latter  state  (pointed  out  by  Caradori,  Kulliker, 
and  many  others)  has  been  particularly  dwelt  on  by  Cams  in 
Iris  commanicatious  to  the  Academy  of  Sciences  in  Paris*  That 
the  luminous  matter  loses  its  phosphorescent  property  when 
dried,  but  regains  it  when  moistened  in  water,  may  perhaps  be 
explained  by  the  tempoimry  disturbance  of  the  naturally  semi- 
iloid  albuminous  matter,  and  its  consequent  loss  of  capacity  to 
undergo  oxidation  and  metamorphosis  without  being  actually 
destroyed.  Cams  notices  that  the  experiment  can  only  be 
performed  once  with  the  same  matter,  a  circumstance  which 
ihowB  that  the  limit  of  action  is  connected  with  argantc  con- 
ditions rather  than  with  chimical  constitution  of  the  luminoua 
tubstance.  For  if  the  substance  were  independent  of  organic 
influence,  the  production  of  light  might  be  expected  to  continue 
MO  long  as  phosphorescent  matter  is  present. 

Ho  also  in  respect  to  the  effect  of  heat  or  cold  on  the  pro- 
duction or  extinction  of  light.  As  the  frozen  insect  revives  by 
the  wai-mth  of  the  hand  (Kolliker),  the  power  of  emitting  light 
reappears.  The  effect  of  heat  or  cold  is  chiefly  marked  when 
change  of  temperature  has  been  rapid  and  great  within  a  given 
time,  and  belongs,  therefore,  to  the  known  laws  of  action  of 
temperature  on  living  bodies.  Heat  and  cold  are  relative  stimu- 
lants or  depressors  of  vital  action. 

Macartney,  rejecting  the  theor)'  of  combustion,  either  chemical 
(as  of  phosphorus  or  carburctted  hydrogen)  or  organic,  sug- 
Ifests  that  the  light  is  rather  a  quality  of  matter  than  a 
sabstance. 

Bruirnatclli  (1797)  believed  that  the  phosphorescence  of  the 
Ljimpyridaj  was  due  to  a  pecidiar  physiological  act,  by  which 
these   insects   s^arated   llgftt  from    their  food.     In  modenk 
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pliraseology  this  opinion  amounts  to  the  hypothesis  of  organic 
assimilation,  by  which  the  nntritiTe  act  stores  np  certain  ele- 
ments of  food  capable  of  evolving,  with  each  metamorphic 
change,  the  original  forces  of  light  and  heat  by  which  they 
were  produced.  This  philosopher  certainly  foreshadows  the 
doctrine  of  half  a  century  later,  which  we  have  formularized  in 
the  term  ''  correlated ''  force. 

The  remarkable  analogy  between  this  insect  light  and 
electric  light  has  occurred  to  many  naturalists.  The  anatomy 
of  the  electric  organs  in  fishes  corresponds  in  all  essential 
points  with  that  of  the  light-producing  organs  of  insects.  A 
congeries  of  cells,  containing  semi-fluid  albuminous  matter,  with 
an  abundant  distribution  of  nerves  and  an  appreciable  meta- 
morphosis of  tissue,  are  characters  common  to  both.  In  one 
organ  the  electric  shock  especially  afiects  nerve  and  muscle 
of  those  who  place  themselves  in  contact  with  it.  In  the  other, 
Ught  is  produced  (which  is  not  sensible  heat).  Both  functions 
are  periodical,  correlative,  and  exhaustive. 

The  inconstancy  of  result  obtained  by  different  experi- 
mentors  may  be  in  part  attributed  to  the  healthy  or  unhealthy 
condition  of  the  insect  and  its  light-organ,  or  to  the  temporary 
exhaustion  of  its  power.  In  experimenting  on  injured  and  dis- 
eased insects,  the  writer  was  struck  with  the  diminished  power 
of  light  production,  and  with  the  doubtful  effects  of  stimuli 
and  narcotic  agents  applied  at  different  times  to  the  same 
insect.  The  quantity  of  uric  acid  crystals  found  in  the  atro- 
phied organs  of  a  diseased  insect  is  sometimes  remarkable. 
The  ventral  ganglia  may  be  seen  entirely  encrusted  with  uric 
acid,  as  well  as  the  disorganized  muscles  and  nerves.  The 
light-yielding  power,  in  such  cases,  fails  for  days  or  weeks 
before  the  insect's  death.  It  may  be  remarked  that  the  ventral 
ganglia  of  the  female  glowworm  are  much  lartjer  than  those  of 
the  larva,  and  the  nerves  supplied  to  the  light -organs  both 
numerous  and  of  considerable  size.  It  is  probable  that  the  expe- 
rimental section  of  the  nerves,  and  the  application  of  narcotics 
and  stimulating  agents  to  the  ganglia,  would  greatly  assist  in 
determining  the  exact  influence  of  nerve  action  on  the  proper 
function  of  the  light-organ. 

The  effect  of  magneto-electricity  has  been  variously  reported 
by  experimenters.  Thus  Alexander  von  Humboldt  drew  a  vivid 
light  from  a  fire-fly  that  was  dving,  by  touching  the  ganglia  of 
one  of  its  anterior  limbs  with  a  piece  of  zinc  and  a  piece  of 
silver,  ifacaire  found  luminosity  excited  by  the  voltaic  pile, 
but  not  by  common  electricity.  KoUiker  (vide  supra)  excited 
briUiant  light  in  Lampyris  by  applying  the  induction  apparatus. 

Quatrefages  and  Ehlrenberg  believe  the  light  of  Xoctiluca  io 
be  an  electric  phenomenon :  and  if  the  evolution  of  animal 
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dectricity  bo  posgibl©  in  a  creature  of  auch  simple  organization^ 
there  can  scarcely  be  any  difficulty  in  recognizing  the  delicate 
nerre  and  cell  apparatus  of  the  glovnvorm  as  sufficient  for  a 
more  complicated  fimction. 

In  conclusioQj  we  roust  briefly  allude  to  that  which  has  been 
caUed  the  voUfkmal  cmitrol  of  the  insect  over  its  production  of 
light.  The  highest  development  of  insect  brain  and  nerve  must 
necessarily  be  Umited  to  imsimdwe  acts  and  reflex  function. 
There  can  be  neither  intellectnal  operation  [demfjn)  nor  percep- 
tion where  there  is  no  materia!  organ  of  will  or  mental  percep- 
tion. All  insects  perform  the  functions  proper  to  their  species, 
in  the  same  manner,  under  the  same  circumetanceSj  and  with 
tlie  same  results,  whether  that  result  be  the  best  calculated  for 
the  purpose  or  not — yi^t  as  any  given  animal  tissue  must  go 
through  the  phase  of  inflammation  after  inyirj,  without  any 
intention  of  cure  ;  and  the  cure  may  or  may  not  follow*  The 
gradual  improvement  of  nerve  or  muscle  function  is  the  conse- 
quence not  of  experience,  but  of  continual  development  of  the 
organiBm  and  its  collective  vitality.  The  light-producing  func- 
tion, so  different  from  all  others  that  it  may  justly  be  considered 
"  sui  generis,^ ^  is  obviously  not  performed  for  the  individual 
benefit  of  the  insect,  but  for  the  faciUtation  of  the  moat  im- 
portant act  of  its  life — ^the  reproduction  of  the  species^  and 
fecundation  of  the  female.  But  the  sexnal  purpose  effected  by 
this  means,  one  beyond  the  knowledge  or  experience  of  the 
insect,  is  an  appointed  phase  of  its  existence,  placed  beyond 
its  option  by  an  instinct  implanted  iu  all  brute  nature  by  the 
Creator- 
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Ttg,  h  Endimentary  llghtKjrgmi  of  Lanipyrist  consisting  i»f  a  thick,  tou^ 
capfimlar  envelope,  and  densely-packed  nuclear  coti tenia. 

»  t.  **  Fatty  bodiesj**  forming  the  common  intcrHtitial  substance  of  the 
abdominal  cavity.  These  bodieii  appear  etning  together  upon  fik- 
mentf  vhlch  connect  them  in  a  loose,  neWike  omentttl  tiijsue.  The 
eoimecting  filaments  are  continuous  with  the  transparent  struc- 
tureleas  envelope  which  surroniids  each  suijill  mass  of  granular 
re&ttciive  greasy  subBtauce, 

H  Z.  Devebpment  of  *'  dtty  bodies.''  Along  the  niediao  line  of  the  buck 
arc  attached  a  series  of  thread-like  aepla,  which  pass  to  the  sides  of 
the  abdomen.  Between  these  the  fatty  bodies  first  appear  aa  Im^e 
ceil@i  filled  with  A  cleaj  substance,  and  eontaining  krge  nuch^L 
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These  cells  become  staffed  with  fatty  granules  at  a  later  period, 
when  the  nucleus  is  lost. 

Fig.  4, 5.  Parenchyma  of  light-oxgan,  consisting  of  pale,  clear  cells  at  the 
surface  next  the  skin,  with  trachese  penetrating  the  mass;  here 
and  there  a  fine  stroma  of  delicate  fibres  is  seen. 

,,  6.  Diagrammatic  section  of  insect  between  fourth  and  fifth  abdominal 
segment.  The  large  oval  of  circles  represents  the  ovaiy  stuffed 
with  ova.  The  central  dark  circle  marks  the  positions  of  alimentaiy 
canal  and  oviduct.  The  three  smaller  ovals  indicate  the  position  of 
the  median  and  lateral  light-emitting  organs.  These  are  imbedded 
in  the  common  interstitial  mass  of  fatty  bodies,  represented  by  the 
shading  of  small  circles  which  fills  the  whole  remaining  space  of  the 
abdomen.  Between  the  middle  light-organ  and  the  oUmentaiy 
tube  is  placed  the  chain  of  ventral  ganglia  and  their  pairs  of  nenres. 
At  (a),  on  either  side  of  each  abdominal  segment,  arc  the  openings  of 
the  trachese,  which  penetrate  between  tlie  loose  strings  of  Mf 
bodies,  and  are  distributed  on  the  several  abdominal  Tisceia  aid 
to  the  lightroigans. 
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SUN    FORCE    AND    EARTH    FORCE. 
BY  DE.  KICHAEDSON. 


XTTHEN  ou©  of  oiip  moat  plulosophical  of  poets  epoke  of 
»  ¥  the  sun  !is  tlie  "  soul  of  surrounding  worlds,"  he  made 
nae  of  an  expression  which  a  modera  phyaicist  would  be  only 
too  pleased  to  orig-iuato  ris  a  solemn  truth  of  science.  Wheu^ 
over  the  last  that  is  mortal,  the  priest  utters  the  sad  '^  Earth 
to  earthj  ashes  to  ashos,  dust  to  dust/'  he  too  makes  use  of  an 
ejcpression  which  a  modern  physicist  would  be  only  too  pleased 
to  originate  as  a  solemn  truth  of  science.  The  sun  and  the 
earth  are  the  two  groat  representatives,  in  fact,  of  life  and  of 
death.  Did  I  say  the  representatives  of  life  and  death  ?  I 
was  wrong:  they  are  the  veritable  life  and  death  of  the 
universe  as  it  is  known  to  us»  But  for  our  simple  purpose  it 
m  at  this  moment  sufficient  that  we  speak  of  the  suu  and 
earth  as  each  representing  force ;  the  sun  active,  originating, 
radiating,  imparting ;  the  earth  passive,  receiving,  absorbing, 
retaining »  re-yielding* 

That  which  we  call  motion  is  all  derived  from  the  action  of 
these  two  forces*  8un  force  lifts  up,  carries,  propels  j  earth 
(oTce  dmws  down,  resists,  regulates,  steadies,  fixes,  releases. 

All  our  measures  for  producing  or,  rather,  developing 
motion,  are  derived  from  one  or  other  of  these  natural  forces. 
IfVheu  we  move  machinery  by  steam,  we  call  into  requisition 
force  which  the  sun  has  at  some  previous  time  supplied  to  the 
earth,  and  which  wo  now  simply  liberate :  indirect  sun  force. 
When  w©  take  advantage  of  the  wind  to  move  machinciy,  as  in 
the  windmill,  we  again  indirectly  use  sun  force.  When  we 
more  machineiy  by  water  power,  as  by  the  mill-stream,  we  use 
the  force  of  the  earth ;  we  resist  the  force  by  which  the  eartli 
drawB  the  water  t<> wards  it&clf. 

The  animal  body,  also,  is  matle  to  manifest  tlie  phenomena 
of  life  or  of  death  by  the  iniluence  of  these  forces.  Every 
animal^  every  plant,  is  a  compound  of  sun  and  earth.    The 
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sun  originallv  commanicated  its  force  to  the  plant;  the 
plant  took  np  the  force^  condensed  it,  and  held  it.  The 
animal  receiving  the  force  fi-om  the  vegetable,  disengages  it, 
and  animal  motion  is  the  result.  This  force,  however, 
when  brought  into  play,  were  spent  without  effect,  unless  it 
were  counterbalanced  by  the  force  exerted  upon  it  by  the 
earth.  By  this  latter  agency  man  is  enchained  to'the  planet, 
and  he  feels  the  influence  every  day  he  lives.  When  a  sick 
man  says,  ''  I  am  weak,  and  must  lie  down,''  he  announces  in 
direct  terms  the  action  of  the  earth  upon  his  organism.  In 
scientific  phraseology  he  is  expressing  that  he  is  being 
subjected  to  the  influence  of  gravitation ;  in  other  words,  that 
is  to  say,  he  is  not  charged  with  so  much  sun  force  that  he 
can  resist  the  persistent  and  powerful  earth  force. 

It  is  the  same,  physically,  with  a  steam-eugine.  In  the 
motion  of  the  engine  we  observe  force  liberated  fi-om  coal; 
radiating  force,  onoe  in  the  sun,  anon  laid  up  in  the  plant, 
now  set  free,  and  producing  through  matter  movement,  or 
motion  made  indirectly  visible.  '\\'ten  the  engine  stops,  we 
see  again  the  influence  of  earth  force ;  we  see  the  earth  that 
for  a  time  has  been  conquered,  reasserting  its  power. 

It  has  been  customary  to  look  upon  these  two  forces  aft 
standing  to  each  other  in  the  relation  of  activity  and  nega- 
tivity, and  the  words  "action*'  and  "inertia"  have  been 
employed  to  distinguish  between  them.  This  hypothesis  is 
natural,  but  it  is  not  strictly  correct,  for  both  forces  are,  in 
truth,  active,  and  both  admit  of  being  applied  to  make  motion 
visible.  Thus,  when  I  wind  up  a  clock-weight,  I  have  truly 
expended  so  much  sun  force  in  the  effort;  but  I  leave  the 
instrument,  the  clock,  and  straightway  the  weighted  body  I 
have  raised,  comiug  under  the  influence  of  the  planet,  descends 
and  brings  into  motion  the  machinery  by  which  the  hands  of 
the  clock  are  made  to  move.  In  like  manner,  when  I  place  a 
wheel  in  a  descending  current  of  water,  as  in  the  water-mill, 
I  use  actually  the  force  of  the  earth,  the  weight  of  the  water, 
to  make  the  wheel  revolve.  The  water  which  previously  had 
been  raised  by  sun  force,  descends  by  earth  force,  and  gives 
the  motion  to  the  machine.  It  was  the  recognition,  doubtless, 
of  these  facts  that  led  the  great  Buffon  to  lay  down  the 
physical  law  or  axiom,  that  all  the  powers  of  nature  with 
which  we  are  conversant,  are  reducible  to  two :  that  which 
causes  heat,  and  that  which  causes  weight.  Thus  both  forces 
may  be  active,  but  there  is  this  always  to  be  remembered, 
that  in  every  case  the  sun  force  is  primarily  called  into 
play.  The  earth  can  do  nothing  except  hold  things  to  itself 
until  it  is  resisted  by  the  force  of  the  sun. 

No  subject  has  been  more  keenly  debated  amongst  philoso- 
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lan  tlie  nattires  of  sun  force  and  oartli  force,  Newton^  who 

it  gave  us  clear  views  of  the  fact  that  there  is  a  force  resident 
in  matter^  that  is  in  the  earth,  as  well  as  in  the  sun — for  the  snn 
force  was  recognized  from  the  earliest  of  days, — ^desi^nates  earth 
force  as  the  rh  in.nta^  or  in  other  terms  the  vis  hufHiw,  Of  the 
character  of  this  force  of  inertia  he  gave  no  explanation,  but 
left  it  rather  to  bo  inferred  that  he  was  treating  of  an  ultimate 
property  of  matter  to  be  accepted  as  final  and  unexplainable. 

In  course  of  time,  Newton  himself  changed  his  original 
views.  Ha  gave  up  the  hypothesis  of  the  vacnnm  of  space 
to  which  at  one  time  he  fondly  clung  :  he  gave  up  the  hypo- 
tiifisis  of  a  primitive  impulse,  and  he  based,  in  his  later  days, 
all  his  explanations  on  the  theory  of  a  universal  ether  or 
medium  through  which  matter  was  suspended,  which  formed 
as  it  were  a  solution  of  matter,  and  which,  by  its  presence  in 
greater  or  lesser  quantity,  if  such  a  term  be  allowable,  deter- 
mined the  structure  of  all  bodies*  This  ether  was  capable,  he 
thought,  of  contraction  and  of  dilatation,  and  the  particles  of 
every  substantial  thing  were  separated  from  each  other  by  it, 
and  were  set  into  motion  through  its  changes  or  modifications* 

Attempts  have  been  made  to  demonstrate  that  sun  force 
tod  earth  force  are  the  same,  and  that  in  using  two  terms  we 
are  only  recording  first  impressions  of  natural  phenomena ; 
describing  in  words  of  a  simple  kind  that  which  seems  to  be 
rather  than  that  which  is.  Lord  Bacon  would  appear  to  have 
lad  some  such  thought  as  this  in  view,  when  he  gave  utterance 
to  the  singularly  beautiful  sentence  that  **  heat  and  cold  are 
the  two  hands  of  nature/'  But  the  philosopher  who  fii^st  boldly 
iBiert^  the  unity  of  the  two  forces  was  a  man  much  loss 
known,  though  certainly  not  less  learned  than  the  great  Lord 
Chancellor.  I  mean  a  man  of  our  own  time,  and  but  recently 
dead,  one  Samuel  Metcalfe,  This  man,  tracing  all  motion,  all 
force  to  solar  fire — .4/^//,  the  sun  ;  l/r,  fire,  jETHER — spent 
the  whole  of  his  life,  much  of  it  in  actual  want,  to  prove  that 
ihere  was  no  necessity  to  conceive  two  forces  in  nature,  that 
two  forces  were  impossible,  and  that  the  idea  of  two  was 
founded  pin-ely  on  the  observation  of  the  variations  of  matter 
when  the  pervading  force  was  in  the  active  or  in  the  negative 
condition. 

At  this  moment,  when  the  theory  of  mere  motion  as  the 
origin  of  all  varieties  of  force  is  again  becoming  the  prevailing 
thought,  it  were  almost  heresy  to  re-open  a  debate,  which  for 
11  period  appears,  by  general  consent,  to  be  virtually  closed ; 
bat  I  accept  the  risk,  and  shall  state,  therefore,  what  were 
the  precise  views  of  the  Lmmortal  heretic,  whose  name  I  have 
whispered  to  the  reader,  respecting  sun  force.  Starting  with 
the  argument  on  which  nearly  all  physicists  are  agreed^  that 
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ilioro  oxifltB  in  nature  two  agencies,  matter  which  is  pon- 
(Ioi*alile>  visiblo,  and  tangible,  and  a  something  which  is 
iinponderablo,  invisible,  and  appreciable  only  by  its  influence 
on  matter,  Metcalfe  maintains  that  the  imponderable  and 
lUitivo  agency,  which  he  calls  '^  caloric,^'  is  not  a  mere  form 
of  motion,  not  a  vibration  amongst  the  particles  of  ponder- 
able matter,  but  itself  a  material  substance  flowing  from  the 
Hun  through  space,  filling  the  voids  between  the  particles  of 
Holid  bodies  and  conveying  by  sensation  the  property  called 
luMit.  The  material  nature  of  caloric,  or  sun  force,  is  con- 
touilod  for  by  him  on  the  following  grounds  : — 

1 .  That  it  may  be  added  to,  and  abstracted  from,  other 
boiUi's,  and  measured  with  mathematical  precision. 

2.  Tluit  it  augments  the  volume  of  bodies  which  are  again 
ivduood  in  mIzo  by  its  abstraction. 

«i.  Tliat  it  modifies  the  forms,  properties,  and  conditions  of 
all  othor  Inulies. 

4.  That  it  passes  by  radiation  through  the  most  perfect 
vmnuuu  that  can  be  formed,  in  which  it  produces  tha  same 
oAVvt8  on  tho  thermometer  as  in  the  atmosphere. 

Cs  That  it  exerts  mechanical  and  chemical  forces  which 
uotluug  can  rt'strain»  as  in  volcanos,  the  explosion  of  gon- 
powdor  and  other  fulminating  compounds. 

i^  That  it  o)vrate3  in  a  sensible  manner  on  the  nervous 
svstou\,  prvHhioius;  intense  pain;  and,  when  in  excess,  dis- 
\'r^ui£atKn\  i>f  tho  tissues. 

Ah  ti4;:an)st  the  vibratory  theory,  Metcalfe  further  argues 
tU«t*  if  calorie  were  a  mere  property  or  quahty,  it  could  not 
au^^uteuc  tho  vv^umo  of  other  bodies ;  for  this  purpose  it  must 
it>elf  have  yv^1u«u\  it  must  occupy  space ;  and  it  must,  there- 
t\>»\\  Iv  a  material  a^nt.  If  calorie  were  only  the  effect  of 
\U*ratv»r\  motion  auio]u»«t  the  particles  of  ponderable  matter, 
)i  vVuUl  uoc  ravliato  from  hot  bodies  without  the  simultaneous 
UHUNtnou  of  the  vibraiiuir  particles:  but  the  fact  stands  out 
ilu«9  lu>ai  oiiu  radiate  from  material  ponderable  substance 
>^  i)hou(  UvK*  \^*  we:5::kt  of  such  substance. 

'*  No  weca^'iysivtii  subtlety/'  he  adds.  *•  can  refute  the 
K'lwf  ^^(  m^au^tud  tluM  whatever  operates  in  a  sensible  mann^ 
uts'x  11^^^%!^  er^;:«u»  n:u$t  U:^  a  material  substance,  for  the 
\^^>  N\w  %\>c^»k'u  iliMji:  there  out  Iv  no  virtue  withoat  substance, 
^i.x  Htvfrtu^4uttc\i  Vv  Newto«u*' 

\\  ;N  iitu<  vvw  AS  ;c  :ac  :K5i:erju  natun?  of  caloric,  or  son 
A'^NV,  >«tb^  :ii)K>   i»{w>f!$ssca  armly  toed  on  his   mind  that 

oxv^A^^xii^   ^^  Ma:ur^  »l  cv>itt|icisi!d  ot   two  dcectiptions  of 

^MNK'^v   %^   s^ifec  e<^*ttntfkW  aixiT«  and  ethereal,  the  otiier 

«^<ft%iNl  ato.M>.»^fI%K^*'  Mecciute  based  the  hvporhesis  thai 

I  (tMWs  wt«^  c^vr«c«.  ^  a  jetrVadiTe  vnnnole.   For  its  owb 
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parti L^es,  lie  holds,  it  has  repulsion  j  for  the  parbicles  of  all 
poaderable  matter  it  has  aliinitj ;  it  attracts  the  particles  of 
ponderable  matter  with  forces  which  vary  inversely  as  the 
squares  of  the  distance.  It  thus  acts  fhroiujh  ponderable 
nmtter.  If  universal  space  were  filled  with  caloric,  sun 
force  J  alone  (without  ponderable  matter),  caloric  would  also  be 
inactive  J  and  would  constitute  a  boundless  ocean  of  powerless  or 
quiescent  ether,  because  it  would  then  have  nothing  on  which 
to  act^  while  ponderable  matter,  however  inactive  of  itself^ 
*^has  certain  propertiea  by  which  it  modidea  and  controls  the 
actions  of  caWtCj  both  of  which  are  governed  by  immutable 
laws  that  have  their  origin  in  the  mutual  relations  and  specific 
properties  of  each/* 

And  he  lays  down  a  law  which  he  believes  is  absolate,  and 
which  is  thus  expressed  : — 

"By  the  uttraction  of  caloric  for  ponderable  matter  it 
unites  and  holds  together  all  things;  by  its  self-repulsive 
agency  it  separates  and  espanda  all  things/^ 

As  I  have  already  said,  the  tendency  of  modern  teaching 
IB  to  rest  upon  the  hypothesis  which  Lord  Bacon  sustained, 
which  Count  Rumford  sought  to  prove  by  experiment,  and 
which  through  the  days  of  Boyle  and  Newton,  even  down  to  the 
time  of  Sir  Humphrey  Davy,  has  been  received,  viss.,  that  heat  is 
motion,  or,  as  it  would  perhaps  be  better  stated,  a  specific 
force  or  form  of  motion^ 

But  this  hypothesis,  popular  as  it  is,  is  not  one  that  ought  to 
be  accepted  to  the  exclusion  of  the  simpler  view  of  the 
material  nature  of  snn  force  and  of  its  influence  in  modifying 
the  coodltioii  of  matter.  We  do  not  yet  know  sufiicient  to  be 
dogmatic,  and  the  very  terms  we  now  use  to  express  differences 
of  opinion  and  thought  may  in  the  ages  to  come  be  traced  out 
as  referring  after  all  to  some  single  principle  or  agency  which, 
no  J;  being  clearly  definable  now,  admits  of  being  seen  from 
different  sides  and  of  seeming  what  it  really  is  not.  We  are 
bound  therefore  to  study  everj'  thought  that  is  presented  to  ns 
honestly  and  fully,  and  to  consider  it  by  its  own  reason  and  on 
its  own  merits ;  not  to  measure  it  by  some  other  hypothesis  as 
the  standard,  or  representation,  or  type*  By  this  method  of 
examination,  then,  the  hypothesia  of  Metcalfe  respecting  son 
force  and  earth  force  is  not  only  very  mm  pie,  but  most 
fascinating.  It  is  so  easy  that  a  child  may  read  it,  and  thus  it 
reads. 

Here  are  two  elements  in  this  universe :  the  one  is  pon- 
derable matter;  it  can  be  seen,  touchedj  weighed,  and  it  is 
mi*de  up  of  particles  infinitely  minute,  so  minute  that  according 
to  JJr.  Thompson  the  ultimate  particle  of  lead,  which  is 
assumed  to  be  large^  cannot  be  estimated  at  more  than  tho 
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siooooooooo^h  of  a  grain.  We  need  not  trouble  ourselves  with 
the  nature  of  this  matter,  nor  indulge,  however  pleasant  the 
exci*ciso,  in  the  Newtonian  idea  that  matter  is  condensed  light; 
but  wo  may  accept  the  fact  that  here  in  the  universe  is  so 
much  substance  having  weight  and  under  varying  circum- 
stances having  various  constitution  and  various  form ;  in  itself 
divisible,  until  we  arrive  at  an  ultimate  particle  then  no  longer 
divisible,  and  as  we  should  gather  from  analogy  existing  as  a 
sphere. 

licft  to  itself  in  this  stato  ponderable  matter  were  inactive, 
deuif.  Wo  cannot  realize  the  condition  of  matter  thus  inert, 
b(M.\uiso  absolute  inertia  or  death  is  what  we  have  never  seen 
in  any  jiartiolo  of  matter ;  but  we  may  conceive  inertia,  all 
particles  holding  one  place  at  rest,  and  this  is  the  first  element 
of  the  problem  before  us. 

Tiio  aw*ond  element  is  the  all-pervading  ether,  solar  fire.  It 
is  without  weight,  substance,  form,  or  colour ;  it  is  matter  in- 
fiuii  oly  divisible  and  its  particles  repel  each  other ;  its  rarity 
is  such  that  wo  have  no  word  except  ether  by  which  to  ex- 
pn'sa  it.  It  pervades  and  fills  space,  but  alone  it  too  is  quies- 
cont — deiyl.  We  bring  together  the  two  elements,  the  inert 
mv.ttor,  the  self-repulsive  ether,  and  thereupon  the  dead  pen- 
dorablo  matter  is  vivified :  through  the  particles  of  the  pon- 
ilomble  substance  the  ether  penetrates,  and  so  penetrating,  it 
roinl>inos  with  the  ponderable  particles  and  holds  them  in 
mass,  holds  them  together  in  one  bond  of  union;  they  are 
dissolved  in  the  other. 

This  distrilnitiou  of  solid  ponderable  matter  through  ether 
o\  to  nils,  !uv\n\liug  to  the  theory  before  us,  to  everything  that 
exists  at  this  moniout.  The  ether  is  all-pervading.  The 
huiu.iu  boily  iti^olf  is  ohargod  with  the  ether;  its  minute  par- 
tiolos  a!v  hold  iv\irtMhor  bv  it :  the  plant  is  in  the  same  condi- 
tiv^u  :  tho  most  solid  onrth,  ri.vk,  adamant,  crystal,  metal,  all  the 
sau\o. 

l»ii',  thoiv  at\*  ditVonnuvs  in  tho  capacities  of  different  kinds 
s^t"  iv.uloniMo  mat  tor  to  nvoivo  sun  force,  and  upon  this 
\U^*oov.vU  r  ho  various  oh:«iiri'^jr  iVtiditions  of  matter;  the  solid,  the 
hslii'vU  I  ho  ir*54tviis  oov.dition.  Solid  bodies  have  attracted  calo- 
ru*  iM  ovkOss  v»vor  tiu:d  Iwiios  a:id  honoo  their  firmer  cohesion: 
\\''.x*v.  .i  xv.',:o»i  ot'  tv.ol:o:i  .'iiio  :s  poured  upon  a  plate  of  soUd 
fi\r.\  \\\-  *.*\s\w\\  '\\\^  l\\v:r.os  solid,  because  there  is  a  rush  of 
X  M..'v\-  ^V\*v.'.  i/.o  '.■.xV,vaI  :o  :-;o  solivl,  ;i:ui  in  the  equalization  the 
j^*''.\'>  N  y»A'\vus*\  Ixvso  or  Itvr.r'd  are  more  closely  brought 
t«xv;Uoi-;  A«d  whou  «H:or  a:  'A''  is  ivured  on  ice  at  a  tempe- 
\1^»  nw  jK'rv>  It  l\\\  v.ios  also  kv  and  is  added  to  the  mass 

■**  iht^rt*  is  *  rusli  o:  caloric  tK^m  the  liquid  to  the 
*  vie  luas*  Uvvuies  incorporate. 
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Metcalfe  himselfj  dwelling  on  the  above-named  plienomena 

f&d  accotttLting  for  them  by  the  unity  of  principle  of  action 
fhich  baa  abeadj  been  explained,  snma  up  hia  argnmont  in 
lery  clear  terms,  in  a  comment  on  the  densities  of  yarioua 
podiea, 

i  *' Hardness   and  softneas,   solidity  and    liqnidity,  are  not 

lisenti&l  conditions  of  bodies^   bat  depend  on  the  relative 

Boportions  of  ethereal  and  ponderable  matter  of  which  they 

fee  composed.     The  most  elastic  gas  may  be  reduced  to  the 

Iqnid  form  by  the  abstraction  of  caloricj  and  again  converted 

^t^s  a  firm  sohd,  tho  particles  of  which  would  cling  together 

1th  a   force    proportional    to   their   augmented   affinity  for 

iricp     On  the  other  hand,  by  adding  a  sufficient  quantity  of 

same  principle  to  the  densest  metals,  their  attraction  for  it 

diminished  when  they  are  expanded  into  the  gaseous  state, 

id  their  cohesion  is  destroyed/' 

j   I  shall  not  dwell  at  greater  length  on  the  unity  of  sun  force 

pd  earth,  which  this  theory  impliea.     But  I  may  add  that  out 

t  it  or  out  of  the  hypothesis  of  mere  motion  as  force  and  of 

irtne  without  substance,  we  may  gather  as  the  nearest  pos- 

ible  approach  to  the  truth,  on  this,  the  most  complex  and 

irofound  of  all  subjects,  the  following  inferences  : — 

{a,)  Space  inter-stellaryj  inter-planetary,  inter-material, 
ntisr-organic,  is  not  a  vacuum,  but  is  filled  with  a  subtle  fluid 
ir  gas,  which  for  want  of  a  bettor  term  we  may  call  still,  as 
k©  ancients  did,  Aith^Ui^Solai*  fire,  ^THER.  This  fluid, 
mchangeable  in  composition,  indestructiblej  invisible,  pervades 
irerything,  and  all  matter ;  the  pebble  in  the  running  brook, 
he  tree  over-hanging,  the  man  looking  on,  is  charged  with 
lis  ether  in  various  degree :  the  pebble  less  than  the  tree, 
ie  tree  less  than  the  man.  All  the  pknot  in  like  manner  is 
D  charged !  A  world  built  up  in  ethereal  fluid  and  moving 
trough  a  sea  of  it* 

m  The  ether,  whatever  its  nature,  is  from  the  sun  and  from 
lie  sans ;  the  suns  are  the  generators  of  it,  the  Btore-houses 
of  it,  the  diffiisers  of  it. 
{c)  Without  the  other  there  could  be  no  motion;  without  it 
lartioles  of  ponderable  matter  could  not  gUde  over  each  other ; 
nthont  it  there  could  be  no  impulse  to  excite  those  particles 
bto  action. 

id)  Ether  determines  the  constitution  of  bodies*      Were 

ft  I  >  ether,  there  could  be  no  change  of  conatitutron  of 

r  ■ :  water,  for  example,  could  only  exist  as  a  substance, 

fe^mpact  and  insoluble  beyond  any  conception  we  could  form 

Off  it.    It  could  never  even  be  ice,  never  fluid,  never  vapour, 

except  for  ether, 

(e)  Ether  connects  sun  with  planet,  planet  with  pla.n^t^TCk'a.'a 
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mth  planetj  man  with  mao,  Witliout  etlier  there  could  bi 
oom  muni  cation  in  the  ntii  verso  :  no  light,  no  heat>  no  phi 
menon  of  motion* 

These  inferences,  I  repeat^  we  may  accept  whatever  be  our 
theory  a^i  to  the  iniluence  of  ether  on  ponderable  matter,  or  «if 
such  matter  upon  ether.  We  may  admits  if  we  like,  two  foi 
earth  force  and  son  force ;  we  may  believe  in  the  iuhereni 
traction  of  the  particles  of  ponderable  matt'er  for  each  ol 
and  follow  out  motion  as  mere  vibration  or  flisturbance  of 
ethereal  fluid  amongiit  those  particles;  or  wu  nmy  kn^k 
with  Metcalfe  on  the  ether  itself  as  a  self-acting  |  nr 

agency  J  combining  with  tlie  particles  of  ponderable  r  ud 

repelling  its  own  particles.  We  may  say  that  light  is  actoal 
matter  radiating  from  the  simj  or  we  may  say  it  is  a  roll  of 
ether-wave  set  in  motion  by  the  sun !  We  may  urge  thjit 
caloric  light  and  electricity  are  all  forms  of  motion,  and  tliat 
the  equivalent  value  of  each  is  determinable ;  or  we  may  insist 
that  caloric  light  and  electricity  are  one  subtle  form  of  matter 
exerting  differing  influences  on  ponderable  substanccj  imtl 
that  motion  is  but  the  effect  of  the  active  principle  upon  ptm- 
derabl©  matter. 

We  may,  I  repeat,  accept  these  varions  readingSj  and  if  we 
think  over  them  calmly,  may  claim  for  them  almost  an  equal 
share  of  probability  and  valne.  By  either  we  are  driven  back 
to  a  primaiy  question,  which  is  finab  Suppose  tho  particles 
of  ponderable  matter  possess  the  force  of  cohesion,  t,  e.^  attrac- 
tion the  one  for  the  other,  what  is  that  attraction  f  Of, 
suppose  an  active  ether  possessing  attraction  for  pondemble 
matter  and  repelling  its  own  particles;  what  is  this  power  oi 
attraction  and  repulsion  in  the  ether  ?  Suppose  the  snn  haa 
force  —  and  who  shall  say  it  has  not  —  whence  the  force  f 
Suppose  we  know — and  we  do  know — that  there  are  biimiog 
in  the  snn  certain  metals,  which  mnst,  by  their  cnmbnstiont 
liberate  force,  whence  comes  the  force  that  is  being  libpnitei 
by  the  burning  meta.ls  ?  Whence  the  sun  iteelfj  were  a  question 
as  difficult  to  interpret. 

And  there  is  one  other  subject,  respecting  which,  on  t  ■ 
ceptancc  of  either  of  the  two  theories,  we  have  no  clear  e\ 
tion  afforded*    I  refer  to  the  construction  of  ponderable  i 
on  given  types  or  forms.     There  cannot  be  a  doubt  thai  i^'v.. 
results  out  of  motion  of  ponderable  matter,  and  there  can  scarcely 
less  be  a  doubt  that  it  is  the  tendency  of  matter  to  be  t) 
by  motion  into  the  form  of  a  sphere  :  the  plnnots  have  * 
resnlted  f^m  motion;  the  blood-cell  clearly  reitults  from  mutu 
and  all  forms,  atwcen  theae  in  maenitudc*  nr  greater  or  lei 
result  equally  from  motion  and  j  me  cUaraeterisi 

Whenever  there  is  depr  re,  there  haa 
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invarinbly  one  of  two  antecedent  conditions — enfeebled  motion 
(I  mean  primary  luotion),  or  opposition  to  primary  moHon, 
Thus  everything  in  nature  is  moulded  out  of  the  spiiere*  It 
would  appear,  in  fact,  as  if  th<?  force  that  led  to  form  in  eyery 
case  radiated  from  a  centre,  giving  direction  to  the  particles  of 
ponderable  matter,  and,  if  let  aJonCj  arranging  them  on  one 
fuced  tj]>e. 

Natxn*e^  prudent  Mathematician^  never  endeavours  to  square 
the  circle.  There  is  no  natural  object  whatever  that  ha«  not 
in  it  the  element  of  the  Bphere.  At  the  same  time,  out  of  the 
element  of  the  sphere  what  wonders  nature  develop:^,  what 
art,  what  beanty  I  The  alpine  mountain  that  lifts  if!  head 
"  so  high  into  the  sky  '* ;  and  tho — 

Pciik  Ihat  w^iLfs  ItA  mp  of  snow^ 
In  very  ppesenc©  of  the  regal  »un, 

together  with  the  simplest  mound  that  baby  feet  can  sur mounts 
the  gigantic  forester  the  oak,  or  the  Wellingtoniaj  together 
witli  the  daisy  and  the  buttercup  ;  the  sea  Leviathan  and  those 
mightier  of  the  mighty  which  in  past  ages  walked  this  eartbj 
and  which  have  waited  for  an  Owen  to  reinstate  them  even  in 
dead  outline,  together  with  the  lowest  trace  of  living  thing 
that  the  best  of  microscopes  can  reach ;  the  crash  of  Niagara^ 
with  force  wasted  each  moment  equivalent  to  all  the  engines 
hntnnn  hatids  have  made  for  motion,  together  with  the  gentlest 
rippling  riil;  the  huge  ocean  with  all  the  life  on  it  and  in  it 
embracing  the  lands,  together  with  the  tiniest  lake  in  mead  or 
vale;  the  largest  of  the  suns  on  which  our  earth,  firmly  set, 
would  be  less  than  "  Ben  Lomond  ''  on  earth  itself^,  together 
with  the  smallest  asteroid  that  the  telescope  can  reveal ;  the 
things  that  are  and  are  not,  the  forms  without  substance ;  the 
hoUuw  natural  cavcj  or  the  wonderful  canopy  of  blue  sky,  the 
tdmdow  of  the  mountain,  or  the  gorgeous  rainbow  evanishing 
in  the  storm,  together  with  the  things  that  are  most  real  and 
nearest  to  our  hands,  the  seed  wo  plant,  the  seed  we  crush  and 
eatj  the  fruit  wc  take  from  the  tree  or  dig  from  the  eartli ;  our 
Tisty  senses,  the  eyes  we  see  with,  the  ears  we  hear  with,  the 
iong-QO  we  taste  with,  the  hands  we  work  with,  the  brain  we 
think  \^nth;  the  goodly  framework  of  body  that  knits  us  to- 
gt^ther  J  tho  heart  that  pulsates  ;  these,  one  and  all,  great  and 
little,  are  formed  on  the  sphere* 

Msm  liimself,  who  in  his  makings  of  form  diffi^rs  fVoni 
nature,  in  that  nature  evulves  or  throws  out,  while  he  con- 
dcUBc^  or  brings  together,  does  still,  as  if  by  uncontrollable 
inslinct,  build  or  coustrnet  with  the  sphere  as  his  first  nunlcb 
Hq  shall  aspan  a  wide  river  with  a  bridge ;  he  shall  erect  «b 
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castle  or  cathedral;  he  shall  raise  a  monument,  or  he  shall 
build  a  ship ;  and  wherever  there  is  most  strength  and  most 
boauty  in  his  production,  the  most  perfect  conception,  of  the 
sphere,  is  simply  and  nnobtmsively  manifested.  Is  this 
strange  ?  Not  so  if  we  remember  that  there  is  not  a  possible 
moToment  of  the  hand  from  the  body  that  is  not  included  in  a 
sphere ;  that  is  to  say,  CTery  movement,  if  it  were  written  down 
on  paper  in  lines,  woidd  present  part  of  a  spherical  figure  or 
design. 

It  remains  yet  for  the  philosopher  to  leam  the  elementary 
causes  of  typical  divergences  from  the  primitive  plan.  If  the 
suu  fonv  gives  the  primitive  impulse  as  to  motion  of  matter, 
ami  to  form. — and  respecting  this  I  think  there  need  be  Uttle 
doubt. — thorv  must  In?  either  virtually  or  actually  an  opposing 
fonv.  whioh  we  may  call  earth  force,  to  keep  matter  together, 
by  which  retarding  inliuence  variations  of  form  are  realized. 
Iloro  for  the  moment  wo  must  rest  content. 

Suu  forox^  and  earth  forvv !  AATien  we  know  them  better  in 
their  duality  or  unity,  we  shall  have  the  key  to  nature !  Then 
the  sv^oaUcd  vitalist«  so  mysterious,  so  haughty,  so  dogmatic, 
s«i^  voluminous  in  woivis.  and  so  nebulous  in  feet,  will  be 
herv  r^v"  tuore  to  exftit  superstition,  and  to  confound  the 
wi:!^io:u  of  the  tiui<^  that  is  most  worth  possession,— the 
pixj-^ioAl  :r.:l^rf^rv;a:io:l  of  the  universe. 
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THE  close  of  the  month  of  January,  1865^  was  marked  by 
one  of  the  most  interestiiig  volcanic  eruptions  of  modarn 
times,  \vhich  then  coDimenccd  on  the  upper  flanks  of  Etna* 
This  eruption  was  sudden^  rapid,  and  complete,  It  included 
all  the  recognized  phenomena,  such  as  earth cpiakes,  wide  and 
deep  fissures  reaching  many  miles  in  length ,  very  large  out- 
bursts, both  of  ashes  and  lava ;  and  it  has  been  followed  up 
by  a  metamoq>bosis  of  the  erupted  rocks,  which  was  still  going 
on  in  January  last^  when  I  visited  the  site  on  the  anniversary 
of  the  disturbance.  The  period  of  intense  activity  was  short, 
but  the  sub- active  state  lasted  many  months. 

While  this  work  was  proceedings  the  laud,  about  500  miles 
in  a  direction  a  little  south  of  east,  and  at  the  southern  ex- 
tremity of  the  Morea,  and  in  pai-t  of  the  island  of  Cerigo, 
was  undergoing  elevation  (see  Plate  annexed),  and  a  shoal 
formed  in  the  Mediterranean,  not  far  off  Cerigo,  the 
existence  of  which  was  recorded  by  the  captain  of  tlio  English 
barque  VhjUla^  on  the  19th  of  July,  18G5>  Some  time  after- 
waras,  towards  the  close  of  the  year,  severe  earthquake  shocks 
were  felt  in  the  island  of  Chios/  near  Smyrna,  ou  the  coast  of 
Asia  Minor,  distant  nearly  500  miles  east-north-east  from 
Etna,  and  about  200  miles  north-east  of  Cerigo*  All  this 
time  Etna  was  smoking,  but  not  distm-bed.  The  relative 
position  of  these  points  will  be  seen  in  the  sketch  map 
annexed  (see  Fhite). 

Towards  the  end  of  January  of  the  present  year,  or  exactly 
one  year  after  the  great  eruption  of  Etna,  mikI  soon  after  the 
disturbances  of  Chios,  small  earthquake  shocks  were  felt  at 
Santorini,  an  island  in  the  Greek  Aichipeiago,  situated  about 
150  miles  east  of  Cerigo,  and  about  the  same  distance  to  the 
south  of  Chios*  Santoririi,  or  San  tori  n,  is  one  of  a  group  of 
volcanicislauds,  sufficiently  remarkable  for  its  form  (see  Plate), 
and  very  interesting  for  its  geological  history*  Minute  deaerip- 
tiuns  of  it  have  been  published  fram  time  to  time,  commencing 
with  a  notice  by  Pliny  of  an  eruption  that  occurred  in  the 
ywff  186  D,c»    It  has  been  rendered  classical  by  Lyell,  in  kt& 
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admirable  work   on  the  "  Principles  of  Geology/'  aotl  is  roB 
ferred  to  by  Humboldt,   Hcropej   and  Daubeny<      What  ths^ 
state  of  the  case  may  have  been  before  the  time  of  Pliny,  ire 
have  no  record ;  but  it  a  Gems  clear  that  an  island  arose,  during 
a  volcanic  eruption,  of  considertible  magnitude.     Several  smaU 
islands,  tha-ee  of  them  now  known  as  Palata  (old),  Nea  (newM 
and  Mi  era.  (little)  Kaimenij  have  since   come  into  existeuoe,™ 
The  first  is  that  of  Pliny,  and  the  last  (Nea  Kaimeni)  rose  iL 
1707*     It  is  the  central  and  Wgest  of  the  three.     Kairnem 
means  "  burnt  island/^  and  the  term  is  explained  by  the  fact 
that  all  the  islands  are  mere  lava  heaps.     Important  eruptiotis 
took  place  in  1427,  1573,  and  1650;  but  all  these  v^^ere  inferioFj 
to  that  of  1707.  M 

The  relaiive  position  of  the  islands  will  be  seen  in  the  cluufl 
in  the  aceompanyiug  plate.     S  ant  or  in   (anciently  Thera)  ibh 
flattened  table-land  of  limestone,  crescent- shaped,  rising  to" 
800  or  900  feet  above  the  sea,  with  a  limestone  hill  at  the 
south-easterly  extremity  about  double  the  general  height  of 
the  island.     There  is  a  gentle   ylope  from   the  sea,   and  an 
abrupt  face  towards  the  bay*     The  crescent  is  filled  up^  and 
becomes  a  circle  by  the  islands  of  Therasia  and  Asproimi  aadv 
shoals  between  them.     The  depth  of  water  within  the  cird« 
is  very  great,  fl 

The  outer  circle  of  Santorin  measures  nearly  30  miles  i^| 
circuraferenco  (24  land  and  6  water),  but  the  gulf  within  is  of 
course  much  smaller.  Regarded  as  a  crater,  this  would  seem 
enormous,  when  compared  ev^en  with  Kilanea;  but  it  is  not  a 
true  volcanic  crater.  The  hmestone  masses  have  been  lifted 
up  during  or  in  anticipation  of  the  volcanic  disturbances  that 
have  formed  the  islands  in  the  centre.  Thoso  are  the  oalj' 
parts  of  the  core  of  the  true  crater  now  left,  and  they  are 
composed  of  volcanic  tuff  tmd  lava.  What  is  called  the  Galf 
of  Santorin  is  the  whole  interior  of  the  great  circle  contaiEiBg 
the  real  crater,  fragments  of  which  rise  above  the  level  of  the  sea. 

On  the  SOth  of  January  of  the  present  year^  aflcr  several 
small  earthquake  shocks  in  the  central  part  of  the  Gulf  of 
Santoriu,  and  a  small  depression  in  Nea  Kaimeni,  the  sea 
assumed  a  white  colour,  and  was  violently  disturbed.  Thiis 
took  place  around  the  two  islands  of  Old  and  New  Kaiuienii 
and  especially  in  the  channel  between  them.  Loud  subter- 
ranean noises  were  heard,  which  lasted  several  days*  On  the 
night  of  the  day  on  which  these  noises  commenced,  an  appear- 
ance as  of  red  flame  was  seen  rising  from  the  sea  in  this 
channel.  The  next  morning  (January  31st.}  the  sea  became 
red,  and  the  waters  extremely  bitter.  During  the  day  a  fissure 
was  produced  on  a  promontory  of  New  Kaimenij  separating 
a  portion  of  the  island  from  the  rest^  and  poisonous  gaaes 
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(chiefly  carbonic-actd  gas)  issued  in  large  quantity,  dispersing 
the  birds  that  had  assembled  to  feed  on  the  dead  fish  floating' 
©n  the  surface  of  the  wator^  Much  black  smoke  accompanied 
the  eruption  of  these  gases. 

During  the  night  of  the  81st  of  January  the  gronnd  in  the 
iouthern  part  of  New  Kaimeni  bogan  to  sinkj  and  continued 
to  do  so,  but  at  a  diminished  rate,  till  the  evening  of  the 
®ext  day.  The  total  sinking  had  then  amounted  to  seven  or 
eight  feet  and  was  still  going  on  at  the  rate  of  about  two 
inches  an  hour. 

On  the  night  of  the  1  st  of  February  more  flames  were  seeUj 
followed  by  smoke;  and  on  the  aubsec^uentmornitig,  at  9a,tti*, 
^  shoal  was  found  rising  where  Capt.  Gntve's  chart  (1848) 
marks  a  depth  of  28  fathoms  of  water*  At  that  time  the 
ihoal  was  within  one  fathom  of  the  surface,  and  rising  rapidly < 
At  4  p*m*  it  was  above  the  surface,  and  became  an  island, 
This  island  was  then  seen  rising  gently,  but  so  sensibly  that 
|lie  eye  coukl  follow  its  movement*  Towards  nightfall  it  ap- 
peared to  1)0  about  50  yards  in  length  by  10  or  )2  iu  width, 
ind  it  had  attained  a  considerable  height  above  the  sea.  The 
Kse  continued  during  several  suoceeding  days,  during  which 
0ther  indications  of  the  eruption  ceased  for  the  time.  It  was 
cheeked  a  httle  on  the  7th  of  February,  but  soon  recommenced 
with  gi-eater  activity  than  before. 

By  the  9th  of  February  this  new  island,  at  first  called  King 
IGcorge  I /a  Island,  but  since  joined  to  New  Kaimeni,  and 
described  as  the  George  Promontoiyj  was  450  feet  long,  200 
feet  wide,  and  about  150  feet  high.  It  almost  touched  New 
|Kaimeni*  It  was  of  conical  form,  composed  entirely  of  hiva 
tod  scoria,  and  was  much  fissured.  Its  heat  was  intense,  and 
rge  quantities  of  vapour  and  gas  issued  from  it»  A  duU 
ing  sound  was  heard  on  approaching  the  island.  Judging 
"e  odour,  both  carburetted  and  sulphuretted  hydrogen 
were  erupted  from  it.  The  position  of  this  island  off 
extremity  of  New  Kaimeni   will   be   seen   in   the   plate 

Enered,  and  is  marked  a. 
On  the  night  of  the  6tb  of  February  much  inflammable  gas 
\s  observed  to  escape ;  but  this  was  an  exceptional  pheno- 
anenon,  and  does  not  seem  to  have  been  repeated  frequently 
;>r  continued  long.  On  the  afternoon  of  the  8th,  a  submarine 
Eruption  of  scoriae  took  place  between  Vulcano  and  Diapori, 
In  Old  Kaimoni, 

On  the  9th  of  February  the  sinking  of  the  land  of  New 
Kaimeni,  whicli  had  been  f^jr  a  time  checker! ,  had  recommenced, 
d  already  amounted  to  18  feet.   The  island  became  traversed 
a  new  fissure,  cutting  it  in  half.     The  southern  half  of  the 
land  was  tb^it  ^^Ifocted  by  the  movement  of  depression.     It 
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soon  became  cracked  in  eveiy  direction^  Taponr  and  gases 
issuing  from  the  crevices.* 

Thronghont  the  Gulf  of  Santorin  the  milk-white  coloor  of 
the  waters^  and  in  many  parts  their  almost  boiling  heat,  attested 
the  energy  of  the  action  going  on  below.  A  gradoal  dimina- 
tion  of  depth  in  the  gulf  was  also  observed  by  soundings 
taken  from  time  to  time.  There  were  indications  of  sm^ 
eruptions  at  various  points. 

Shortly  after  midnight  on  the  9th  of  February,  the  an 
being  disturbed  by  a  violent  wind  and  the  sky  cloaded,  the 
effect  of  the  heated  lava  was  admirably  seen  on  the  air,  and 
was  greatly  increased  by  the  noises  produced  and  echoed  by 
the  high  wall  of  cliff  which  incloses  the  Gulf  of  Santorin  like 
an  amphitheatre,  and  rises  to  a  height  of  nearly  1,000  feet. 
The  next  morning  there  was  a  visible  increase  of  the  new 
island,  both  in  area  and  height.  Next  morning  (11th  Feb*, 
9  a.m.),  and  again  on  the  succeeding  day,  jets  of  flame  were 
seen  to  rise,  accompanied  by  black  smoke.  On  the  morning 
of  the  13th  there  appeared  above  the  water  a  second  island, 
since  called  Aphroessa.  Its  position  is  marked  in  the  chart 
(see  Plate)  by  the  letter  h. 

This  new  island,  upheaved  out  of  a  sea  of  boiling  mad, 
brilliant  with  luminous  vapours,  was  at  first  covered  with 
marine  plants  and  detritus.  It  changed  its  appearance  several 
times  during  the  first  six  days  of  its  existence,  but  became 
settled  by  the  20th.  It  was  then  of  elliptical  form,  about 
250  yards  in  circumference,  and  30  or  40  feet  high.  There 
was  a  depth  of  1 7  fathoms  water  between  the  new  island  and 
New  Kaimeni. 

On  the  same  day  (20th  February,  10  a.m.)  there  was  a  small 
but  sharp  eruption  of  scorias  from  the  promontory  George.  A 
column  of  smoke,  200  yards  thick  at  its  base,  is  said  to  have 
risen  to  a  height  of  2,500  feet,  accompanied  by  flame  and  a 
torrent  of  ashes  and  stones.  These  stones  or  nsd-hot  scoria 
fell  on  a  steamboat  anchored  close  by,  in  attendance  on  the 
members  of  a  Greek  scientific  commission  recently  arrived,  and 
on  a  small  trading- vessel  belonging  to  Santorin.  The  captain 
of  the  latter  was  killed  and  the  vessel  set  on  fire.  The  crew 
jumped  into  the  sea  and  swam  to  shore.  Two  of  the  crew  of 
the  steamer  were  injured  slightly,  and  the  vessel  itself  injured. 
The  members  of  the  commission  were  then  on  shore^  and  had  a 

*  The  island  of  New  Kaimeni  which  has  been  thus  exposed  to  diaturb- 
ance  ami  destruction  during  the  present  eruption,  was  originally  composed  of 
two  parts — i>ne  porous  and  scoriaceous,  tlie  other  of  trachytic  ktva.  It  was 
fonued  in  1707,  at  the  lai>t  emption,  and  the  movements  connected  with  its 
npheaval  lasted  about  five  years.     The  original  cone  was  330  feet  above  the 

\  and  there  was  a  crater  on  the  summit  80  vards  in  diameter. 
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veiy  narrow  ©scape  from  the  fate  of  Pliny*     Tlie  following  is  a 

translation  of  part  of  the  account  given  by  M.  Chrisfconianos  of 
his  share  of  the  adventure  : — - 

'*  We  were  on  the  hill  of  the  island  to  the  north  of  the 
volcanoi  and  noticed  on  the  slope  towards  the  volcano  a 
sulphnrous  yap  our  issning  fi^oin  deep  fissnreB  formed  on 
the  crater.  On  reaching  the  top  we  observed  the  island 
of  Aphrocssa  in  a  state  much  less  tranquil  than  we  had  hitherto 
seen  it. 

^'  While  we  were  looking  at  it  we  heard  a  sharp  whistling 
Bound  followed  by  a  noise  like  thunder.  At  that  moment  a 
cloud  of  dense  black  smoke  enveloped  our  whole  party,  and 
the  volcano  on  which  we  were.  Turning  back  to  avoid  Buffo- 
cation,  we  heard  a  frequent  sound  of  falling  bodies,  and  the 
smoke  dissipating  we  saw  a  shower  of  stones  at  a  white  heat 
rising  to  a  vast  height  into  the  air  and  falling  around  like 
thick  haO.  We  rushed  away  its  fast  as  possible,  secjking'  shelter 
at  first  at  a  distance  from  the  crater.  But  the  shower  was  too 
dense  J  and  our  only  chance  of  safety  was  to  remain  in  the  old 
crater,  behind  projecting  fragments  of  rock.  Even  there  we 
were  not  free  from  danger,  for  fine  burning  sand  was  also 
ernptedj  and  this  was  driven  into  the  crevices*  Even  if  we  could 
escape  from  the  heavier  stones,  we  could  not  avoid  this  sand, 

"  Looking  round  from  my  hiding-place  I  saw  the  old  crater 
bnraing.  I  heard  stones  falling  around  me,  and  felt  a  burning 
sensation  in  various  parts  of  my  body.  I  ws»  then  suddenly 
struck  by  a  stone  and  fell  on  the  ground*  I  got  up  again 
immediately,  and  feehng  my  neck  burnt  I  tore  away  from  it  a 
small  fra^ginent  of  scoria  that  was  burning  into  my  clothes* 
While  I  was  endeavom'ing  to  cronch  under  a  rock,  which 
partly  sheltered  me^  this  rock  itself  was  struck  and  turned 
over  by  an  enormous  stone  falling  npon  it,  and  broken  by  the 
fall.  In  despair  I  then  detei-mined,  in  the  face  of  the  shower 
of  stones,  which  still  continued  to  fall  thickly,  to  run  across 
the  old  crater  (about  150  paces).  Once  on  the  other  side  I 
succeeded  in  getting  into  a  fissure  between  two  rocks. 

"  Throe  minutes  after  the  first  appearance  of  the  dense 
smoke  the  noise  ceased  and  the  shower  was  over.  White 
vapour  (steam)  succeeded  the  smoke,  and  the  burning  vegeta- 
tion on  the  ground,  with  my  burnt  clothes  and  skin,  were 
the  principal  remaining  indications  of  what  had  happened.  I 
soon  reached  the  steamboat,  w^here  I  found  my  companions 
safe.  They  had  Buffered  similar  riaks^  and  in  their  flight  had 
lost  some  of  our  instrnments,'' 

During  the  20th  Fcbmarj*  the  promontory  continued  to  ex- 
tend towards  the  south  and  eastj  but  veiy  slowly,  while 
towards  the  east  of  the  island  the  hot  waves  be^u  to  ^%^ 
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awaj  tlio  base  of  a  conical  hill  on  which  were  the  honftea  of  1 
summer  bathing-establishment.  On  the  21st  there  wms  i 
small  earthquake  nhockj  and  on  the  22nd;  at  half-pai 
4  a.m.^  another  considerable  eruption  from  the  new  island  c 
Aphroiissa,  This  was  I'epeated  an  the  S'ird,  and  again  on  thi 
24th.  The  last  eruption  of  stones  and  ^eoriiB  lasted  abon 
two  minutes  in  full  forcej  and  nearly  an  hour  with  diminishinj 
intensity. 

A  long  and  considerable  eruption^  accompanied  by  a  sligh 
earth t^uake,  occurred  in  the  evening  of  the  26th,  and  earhe 
in  the  aftenioon  George  island  (now  converted  into  a  pronioD 
tory)  had  \nsibly  and  rapidly  enlarged  towards  the  souther 
extremity.     The   increase    was    estimated   as    amounting 
twelve  metres  in  length  in  a  quarter  of  an  hour.     On  the  28ti 
there  was  an  eruption,  followed  by  the  sinking  in  of  the  npper 
part  of  the  prouLontory,  and  on  the  sQceeeding  day  the  se^^ 
was  greatly  disturbed  between  Aphroessa  and  New  Kaimeui|H 

During  the  last   days  of  February  and  the  beginning  of^ 
March  the  temperature  of  the  sea,  which  had  been  very  higi 
(above  37"^.  5  C,)j  was  reduced  to  22°.  5  C.  at  the  extremity  i  " 
the  promontorj%     It  was  also  observed  by  the  captain  o(  { 
vessel  J  who  had  approached  in  a  boat^  that  there  was  no  fissun 
on  the  promontory-     For  several  days  in  the    early  part 
March  there  was  nothing  special  to  remark  upotij  the  phg 
nomena  continuing  as  befoi-ej  occasional  eruptions  alternatiiig" 
with  intervals  of  repose. 

On  the  8th  of  March  M.  Fouqut'  arrived  at  Santorin* 
gentleman  is   a   French    geological   chemist,  who  had 
commissioned  to  visit  the  eruption  of  Etna  in  1865^  and  wl 
had   lived    for    weeks    on    the    mountain    on  that  occasio 
with  Professor  Sylvestri,  of   Catatiia,  studying   the  varioa 
phenomena.     M*  Fouquc  found  both  the  promontory  Georg 
and  the   island  of  Aplu'oe.^sa   to  consist  of  a  black,  glas&j 
felspathic  lava,  identical  with  some  of  the  old  Etna  lavas,  \ 
those  which  form  the  compact  beds  of  Santorin,     It  resemblt 
an    imperfect    obsidian.       Crystals   of   glassy    felspar   we 
abundant  in  it.     There  was  at  that  time  (6th  March)  no  tT 
crater,    and  httle  solidilied   lava   had   been  projected.      Ti 
quantity  of  erupted  scoriae  and  ashes  had  been  very  small,  an 
thus  no  cones  of  eruption  of  the  ordinary  kind  had  been  formed 

The  gaseous  emanations^  how  ever,  were  remarkable,  as  they 
included  within  a  very  small  area  all  those  varieties  generally 
spread  over  a  large  space  in  other  volcanos*  Near  tlie  ph*ce 
where  the  lava  is  incandescent  the  blocks  were  covered  with  ** 
thm  coating  of  common  salt,*     Kot  far  off^  stilling  odours  W 

^  I  have  observed  oommon  salt  bc^th  in  £laa  and  YesiiTiiis»  <m  aadiriMi 
[Ip^bcLf  of  erupted  and  ptt>3fcttel\&viL  fl 
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anm"iatic  acid  and  sulphurous  add  were  recognized.  At  a 
©hort  distance  sulphuretted  hydrogen  was  disengaged  in  large 
.quantity.  Much  aulphur  was  accumulated  at  the  base  of  the 
two  volcanic  monticules,  but  this  had  no  doubt  been  derived 
from  the  mutual  action  of  the  hydrochlorate  of  ammonia  and 
sulphuretted  hydrogen.  At  a  short  distance  inflammable  gases 
^ere  enipted  in  large  quantity^  apparently  fi-om  out  of  the 
fluid  lava.  This  last  fact  has  not  been  observed  in  any  other 
;»ctivo  volcano.  These  gases  burned  with  a  yellow  flame 
[bwing  to  the  presence  of  salt,  and  this  proof  of  the  possibility 
^f  true  flame  in  a  volcano  in  full  eruption  is  very  important, 
fft  is  evident  that  flame  may  come  eren  from  the  centre  of 
hrolcanic  action. 

On  the  loth  of  Maixh  a  new  islet  was  observed  close  to 
lApbroessa,  and  named  Rvht.  It  was  at  first  thirty  or  forty 
y arils  in  diameter^  and  rose  about  five  feet  above  the  sea*  It 
IS  marked  c  in  the  plan  (see  plate)*  It  consisted  of  blocks 
of  lava  identical  with  those  of  the  new  promontory  "  George  " 
imd  the  island  of  Aphroessa,  On  this  day  the  depression  of  the 
south- east  part  of  New  Kaiinem  ceased  for  a  time.  The  de- 
pression was  nearly  twenty  feet* 

I  A  line  passing  through  the  summit  of  the  three  islands 
formed  up  to  this  period  would  have  a  bearing  of  E*  20^  N. 
xnag^  (declination  Q""}*  This  line  marks  the  principal  axis  of  the 
Eruptive  forces,     (See  Plate.     Island  of  New  Kaimenij  line  f  a,) 

On  the  ISth  of  March  Keka  had  joined  to  Aphrocssa,  and 
on  the  1 9th  Aphrocssa  had  become  a  part  of  New  Kaimeni,  so 
that  the  result  of  the  various  movements  had  been  to  add  two 
new  headlands  to  the  old  isknd ;  one  formed  by  George  pro- 
montory on  the  Bouth,  the  other  by  Aphroi'ssa  and  Reka  to 
the  west.  The  elevation  had  gone  on  steadOy-  The  additions 
had  been  caused  partly  by  upheaval  and  partly  by  lava 
currents  issuing  from  the  principal  fissure  near  its  extremitiesj 
(reorge  promontory  and  Aphi*oessa  being  the  two  points  of 
eruption.  It  was  not  difficult  to  distinguish  the  part  produced 
by  upheaval  from  that  caused  by  the  outpouring  of  lava. 

In  the  part  of  New  Kaimeni  near  Capo  Phlego,  several 
remarkable  fissures  were  formed-  They  were  about  150  yards 
long  and  parallel  to  each  other^  and  to  the  line  of  fumaroles 
THUging  E,  20"*  N.  Thoi^  are  besides  a  few  transverse  fissures 
of  smaller  importance.  They  probably  began  with  the  erup- 
i^oUj  but  were  fii'st  noticed  on  the  12th  of  March,  and  the 
I  largest  was  then  from  ten  to  twelve  feet  wide  and  twentj^-five 
to  thirty  feet  deep*  They  were  formed  in  the  old  lava  of  1707, 
And  cnrrents  of  hot  salt  water  ran  along  them,  through  which 
much  gas  bubbled.  A  little  sulphuretted  hydrogen  and  car- 
Ixmic   acidj   some  carbui^tted  hydrogen,  and  a  little  it^^^ 
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hydrogen,  were  found  to  be  the  gases  Uberated.  One  of  the 
smaller  fissures  crossed  the  old  cone  of  New  Eainieni,  but  it 
was  only  six  or  eight  feet  deep  and  about  the  same  width,  and 
did  not  give  any  gases.  Another  wound  round  the  base  of 
the  cone,  and  fix>m  it  there  were  many  iumaroles,  the  tempera- 
ture of  the  gases  being  30°  to  40°  C.  The  fumaroles  forty 
yards  to  the  north,  of  which  the  temperature  had  always  been 
very  high,  had  risen  between  the  12th  and  20th  of  March 
from  400°  C.  to  the  melting-point  of  zinc.  There  was  now 
much  activity  at  this  part,  and  the  elevation  of  the  sea  bottom 
in  the  chanijpl  between  the  islands  of  New  and  Old  Kaimeni, 
as  well  as  much  of  the  island  of  New  Kaimeni,  had  become 
considerable,  the  depression  amounting  to  sixty  fathoms  in 
the  channel.  On  the  other  hand,  the  depression  at  the  south- 
east extremity  of  the  island,  which  had  been  checked,  had  re- 
commenced, though  slowly.  Flames  also  continued  to  appear 
at  night  from  the  summit  of  the  three  centres  of  eruption, 
but  not  from  their  base.  It  is  worthy  of  notice  that  on  the 
26th  of  March  several  rather  sharp  earthquake  shocks  took 
place  in  Sicily. 

During  the  remaining  days  of  March,  and  throughout  the 
month  of  April,  the  phenomena  were  continued  with  diminish- 
ing intensity.  Early  in  May,  however,  there  was  a  slight 
return  of  activity,  a  new  eruption  having  been  observed  in 
Nea  Kaimeni. 

On  the  17th  of  May,  we  are  informed,  that  the  fissure  had 
not  increased,  and  that  the  eruption  was  confined  to  the  craters 
at  its  two  extremities.     At  that  date  the  cone  of  the  George 

Sn^niontor}'  was  regular,  and  measured  about  100  yards  in 
iiimotor.  It  was  about  100  feet  high,  and  was  formed  of 
rvnigh  and  large  blocks  of  la\'a.  From  the  crater  on  the  top 
jets  of  steam  and  thick  clouds  of  ash  occasionally  rose  into 
the  air,  appearing  incandescent  at  night.  Lava  currents  ran 
3(H)  yanls  into  the  sea  from  the  foot  of  the  cone.  At  the  same 
date  Uoka  was  cold,  Aphroessa  had  a  distinct  cone  and 
crater,  fnnn  which  were  occasional  small  eruptions  and  much 
lava.  The  sea  around  was  hot,  the  temperature  varying  fix)m 
60'  to  80'  C\,  and  there  was  much  sulphuretted  hydrogen 
eiuittod.  The  old  cone  of  New  Kaimeni  was  altered  and  split. 
Such  an*  the  priucijvJ  facts  concerning  this  remarkable  and 
iutoivstiuir  eruption,  as  abridged  from  the  accounts  of  intel- 
li>^M\i  mul  scientific  eye-witnesses.  They  are  especially 
int masting,  not  only  in  themselves,  but  for  purposes  of  com- 
l^risou.  Theiv  can  be  little  doubt  that  the  eruption  is  now 
ly  ttt  an  end. 
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WAILM-BLOODED  VEETEBKATEi?,* 

AFAR  ahorter  interval  elap??ed  Ijetween  the  publication  of  tllfl  &ft  and 
SMPcoiid  partH  of  t  he  present  series  of  Professor  Owen's  work  tJjan  W4* 
Imd  Wen  lofl  to  antieipsite.  In  out  last  Number  we  noticed^  at  some  len^hj 
til©  first  volmue  of  the  "  Aimtoiny  of  Verte>>ratf?Ji?,''  imd  we  now  proceed  to  ilis* 
eiifis  the  meritJH  of  thi  conducing  diviskni  of  thin  fine  trejitise.  Wh&n  treating 
Pi^fe^or  Owen's  tninscendcntal  speculations,  we  could  not  conacienttoualy 
them  thiit  praise  whit^h  we  freely  accord  to  his  bboiui  in  the  field  of 
anatotuy.  There  i<,  in  till  inst^mceit,  ai^i-eat  cli.stinction  to  be  dmuij  between  the 
fimU  which  nn  imtlior  bja  before  hia  rea^der^  and  the  inferences  which  he  fbrawa 
frt^tn  them*  And  although  iiio^  people  are  careless  as  to  thi  ft  distinction,  it 
iH  one  of  eotJHidemble  importance,  and  of  an  importance  which  m  especially 
iJ!ustriit4Kl  in  the  case  of  the  writer  of  the  work  under  notice.  If  we  sepmitc 
the  facta  from  the  fencies  of  the  present  vohmte^-aiid  the  separation  i^  hy 
no  means  ditficidt,^ — we  arrive  at  a  proper  method  of  estimating  the  author'a 
worth*  Professor  Owen  stands  forward  prominently  as  a  nat^iralL>?t  of  the 
Conceptive "  school  ;  he  therefore  adrocatea  doctrines  of  homology  and 
hnmiony  which,  while  they  are  extremely  fascinating  and  full  of  jwetic  beauty, 
are  not  the  expreasion  of  houes^t  generabzation.  But  when  we  turn  fmm  hia 
liypotheses  and  anrvey  the  vast  accomulation  of  anat'Omieal  fact«  wliich  the 
devotion  of  a  lifetime  to  Natuml  Science  hu3  produced,  wo  can  then  see 
how  much  we  are  indebted  to  Professor  Owen  for  a  comprehensiYe  kiiowledge 
^f  the  ^tnictiure  of  animak.  In  the  exploration  of  the  animal  frame  our 
Atitlior  has  not  been  aiirpiyssed  by  hk  grejit  protleceasors,  HuuU^r  or  Cu^ner, 
tiiaugh  in  regard  to  hia  theoretical  q)eculationa  he  has  travelled  much  further, 
fttid,  we  ir»Hy  savv,  '*  tared  worse  ^  than  either  of  them. 

Onr  readers  will  reniemljor,  fnnn  our  notice  of  toL  L,  tJiat  Professor  Owen 
dt Tides  Vertebrates  into  two  great  natural  groups,— if {»motoOTya  and  Jlirma- 
Mhtrifia,  which  eorreapond  rcRpectivdy  to  the  popidar  tcr»aa  cold-blofHled 
W&d  wami-blocKled.  The  first  volume  dealt  exclusively  with  the  ftjrmer 
fcesction  :  the  present  oni>  treats  entirely  of  the  latter.  The  cksdtication  of 
|ljirtb  4oe«  not  materially  dilier  from  that  alreatly  in  vojixie  among  2*iologista, 
icupt  tlmt  it  y  proiKssed  to  en j  brace  a  division  of  the  chiss  into  two  |^>ups, 
In  s¥ccordanco  with  the  characters  which  the  yomi^  present  Virhen  they  emerge 
Iroiii  the  »Iu'lL      This  binary  mode  of  arrangement  wm  oiigiually  suggested 


♦  **  The  Anatomy  of  Vertelwatesj"  vol  IL      Birds  and  Mammak.      By 
Eichard  Owen»  F.RS.    Liindoa :  Longmana  &  Co,  lt^06. 
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by  thi^  Hutbor  in  IHtlti  m  his  memoir  in  To^Mb  (VclgpiLHlm,  In  miizii*  op 
of  birdii  the  ucwly-liatL-Led  youiif;  iir^able  to  runabout  *yid  provide  foi  I 
M^lvea  tJje  URinitint  they  leave  the  wbeU  ;  whib  in  other*  tbfy  are  excluM 
ntikud,  f6L*blef  and  blinds  and  have  to  depend  on  iheir  ptirenU  for  suocoiir. 
Thj?  orders  of  the  firat  aeries  iire  proposed  to  be  styled  Avm  piwcoefj^  and  thtam 
of  the  second,  A  na  rtthiir^.  There  is  not  much  to  be  mid  conc<?ming  I  he  tmn 
dttfure  of  the  seveml  orcU?r3»  The  old  onler  Insessores  hiis  Wen  j^pUt  into  | 
aectiona,^ — the  Cantores^  i>t  sinking  binis,  imd  the  VaUtores,  or  tho»*e  wlitfft 
move  solely  by  flight  :  tlie  first  incltidea  the  shrike^  wit^n,  wjjjL'laiJ,  wurbkr^ 
thttisli  (DmtiroHtres) ;  tht*  Partidise  Inrd,  crow,  *tiirhn|^^  bunting,  tit,  lttrk,fifieh, 
^osbeak  fCoiiirostres)  ;  the  svm-bird,  nnthjitch,  ctx*eper  (Tenniro^tre.^),  timl  i\w 
hwbUow  and  nmrtiu  (Fisairiiati'ea).  The  second  embraeeji  the  swift,  liuunuini;- 
birii,  nightjar,  trogon*  motmot,  bee-eater,  juenmar,  roller,  pufl*birci^  kin}jfi*ht*r, 
nnd  hornbilL  The  other  ordein  are  those  iu^ini!ly  recognixed,  :ind  i3-iDUfcin  tbr 
finnilieA  ^^eneniUy  allottetl  to  theuj.  Wi.',  liowever,  iiba^^rvo  yae  idt^r-atiwi, 
whieh  shtjws  a  change  i>f  opinion  on  the  part  of  our  uutbt^r  ;  the  dudo  iji  n*i 
longer  ranked  by  him  nmong  the  raploriwl  birdii.     The  views,  of  ^l  id 

StriekliLnd  have  at  h^^t  been  adopted,  and  the  jitian^jc  bird  of  tii 
which  wjis  siiccessfnily  exting^iished  hy  the  Diiteli  saiKirs,  is  now  ijtiU^i^ 
Proteissur  Oweji  to  be  **  niodt  ueaiiy  allied  to  the  Coliiinbiicetjia>  gtuttf 

Pftssinof  from  the  consideration  of  our  jiuthors  moile  of  tlptdin^  with  4 
ekiss  ill  detiiil,  we  come  to  ofier  a  few  remarks  npon  his  ^ketrh  of  the  diviMOU 
Aves,  as  a  gretit  nattiral  group  of  the  organic  world.     It  L^  hei^e  he  bli-   .    ' 
pecnlkr  powers,     Tliere  h  a  broadneiis  uf  thought,  &  vividncaa  of  de»^«  ;  , 
and  It  keen  perception  of  important  zoulogicd  ehantctets.  In  the  follai^  lu^ 
genend  surrey  of  bird*  : — 

**  Bird 3  form  the  heat>-char»cterixed,  tnoat  distinct,  and  natnml  claiB  in  dip 
whole  uniujal  kingdom,  i?erhap*  even  in  orj^anic  nature.     They  }»?•  i>- 

JiUuicy  in   tlieir  mode  of  genemtion,  nnd  iji  their  tcgiunent.;  4, 

which  h  not  to  be  met  with  in  any  other  of  the  vertebmte  classes 
of  bird  ever  devia tea,  like  the  whale?*  among  maninutlH,  the  seri 

reptiles,  and  the  eek  among  fishes,  from  the  tetmpudoiii*  tyi>c  lK ..,*,♦,-- 

tln^  vertebrate  division  of  imimals*  The  anterior  extretnitiei*  nre  eon^tniele^i 
according  to  that  pirn  which  best  tnhpU  them  for  the  action  of  fjigbt  ;  Ami 
although  In  some  mstances  the  development  of  the  wing»  proceeds  ntit  so  fiir 
a^  to  enable  them  to  act  on  the  is^uiTounding  lUnjosphere  with  sufficient  powt^r 
t**  overcome  the  coimtcmctiug  force  of  gmvity  ;  yet  in  these  cities  tlvej  amrsI 
by  aimlogous  motiom  the  posterior  extremities  ;  either^  n;*  in  the  ostrich,  by 
beating  the  air,  while  the  body  iscjirried  iiwiftly  forwiini  by  the  actirin  «jf  thfi 
jK)werfnl  legs  ;  o1r»  m  m  the  penguin,  l>y  striking  the  water  nh^dt  the  maun^  ■ 
of  fiiiM,  and  by  the  resistance  of  the  deader  medinm  civrrj'ing  the  body  thfoq 
the  water  in  a  manner  analogous  to  that  by  which  the  birrbs  of  flight  ntv  \ 
thmugh  the  air.  In  a  few  exeeptionn,  aa  in  the  ou^iiowary  and  the  apk?ry.t«l 
wing^  are  ontwurdly  represented  by  a  few  qiiilla  or  a  »tnidl  cluw.  luj 
In^tiujces  do  the  anterior  i^ittremitieii  tiike  any  shftrc*  in  titatiouim^  **'jpp 
or  in  prehension.  .  .  .  Bird**  in  genend  are  nssociated  together  by  chm-acti 
so  (K^'uhar,  detiniks  and  unvarymg,  it  beconie,^  in  con^wjnence  more  diiSd 
to  sejiiimte  them  into  jsnlxu-iiiniite  tfr<itnw,  nnrl  the>ie  aiv  naturally  more  1 
Iniry  (Uid  artifictid  than  thywe  of  the  otlier  vertebra  to  claase**"' 

Tlia  plan  of  the  present  rolurae  b  aunibr  to  that  of  the  prwied 
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be  several  diriaions  of  tke  inme  are  dealt  witJi  separately,  ntnple  reference 
nw  wnde  under  each  head  to  the  modifications  which  the  more  coiimiwn 
Phsiical  features  undergo  in  jiarticiikr  ispeciee.  Under  the  sections  of 
liioud,  Muscidar,  Nerrous,  Digestive,  Absorbent,  Circiikting,  Respiratory, 
>cretory,  Tegiimentaiyj  ivnd  Generative  syst^etiiaj  we  have  an  exhaustive 
count  of  the  general  imd  nucrc^acopic  anatomy  of  birds,  Fioally,  the 
japtcr  on  development  deals  with  the  history  of  the  bird  &oni  its  oQumieiiGe- 
^■^tti  a  minute  germ  hardly  bigger  than  a  pln'j;  point,  to  the  period  wlien  it 
l^es  firom  its  CAlcareous  prison.  In  the  treatment  of  the  Mammalia 
ie  same  admirable  method  has  been  adopted^  and  in  a  few  eiumiptes  a  more 
»ttndant  supply  of  details  hm  been  given  ;  thLs  is  particularly  true  of  the 
Immana.  In  Ms  classification  of  manm^alia^  Professor  Owen  adherer  to 
brain  ^scheme  laid  down  in  the  Readers  Lecture  of  1859.  He  divide* 
laumialLaiuto  four  subclasses : — ^ArchencephaLi,Gyrencephala^Liftseucephabi, 
id  Lyencephala,  In  his  deHnition  of  the»e  groups  the  author  ha?*  modified 
b  original  opinbm*^  and  has  granted  the  accuracy  of  Measra.  Huxley's, 
toUeston*!*,  and  Flower's  observations.   In  hia  Reade'a  Lecture  he  statejl  that 

the  Archencephala,  which  included  man  only,  the  cerebrum  extended  com- 
fetely  over  the  cerebelbim,  so  as  to  conceal  it  from  view  when  the  brain  wna 
^oked  on  from  above.  He  also  contended  that  this  character  of  the  cere1>rnm 
;  omce  served  to  diiJtinguUh  man  from  alt  the  Qnadninmua,  The  re^iearches, 
[^weverj  of  Huxley  and  aeveml  other  distinguished  observers  went  to  Jihow 
lai  imin's  brain  k  not  pecuhar  in  the  reipect  alleged  by  Professor  Owen, 
lit  th^t  in  varioua  Quadniraana  the  cerebrum  covers  in  the  cerebellum,  m  as 
a  prevent  the  latter  from  being  viewed  from  above.  Professor  Owen  also, 
i  the  date  we  refer  to,  denied  that  in  the  sub-class  Lyencephala  there  vtas 
my  tiorpus  callotum  uniting  the  two  hemisphen^s  of  the  brain.  Tlie  subject 
afterwards  taken  up  by  Mr.  Flower,  Curator  of  the  Museum  of  the 
}oUege  of  Surgeons,  who  showed  very  clearly  that  a  renmantory  or  rudi- 
lentary  corpus  callosum  ia  to  be  found  in  various  mai^upials,  Professor  Owen, 
berefore,  as  we  have  said,  slightly  changes  the  definitions  fonned  in  1H59»  and 
pvie*  the  following  as  the  charaeters  of  the  mammalian  sub-claases.     **  When 

ic  hemispheres  are  connected  by  the  '  round  commissure  ^  and  *  hippocampal  ^ 
jcflnmiswure  only  *  .  *  ,  the  cerebml  lobes  are  usually  without  folds,  and 

tve  the  cerebellum,  olfactory  lobes,  and  optic  lobes  expoied.  The  sub-clasa 
|o  characterized  jm  called  Lyemrp^i^ida.'^  The  next  stage  is  when  the  corpus* 
Oilbatmi  ia  present,  but  yet  connects  cerebral  lobes  which  are  very  little 
irarpaior  in  organization  to  those  of  the  preceding  sub-ckss  ;  the  surface  of 
the  brain  is  smooth,  or  exhibitB  a  few  folds  similar  to  those  of  the  Lyen- 
cephaliL  "  The  hemispberea  leave  the  cerebellum  and  part  of  the  olfticttiry 
hibea  expoeeiL  The  sub-class  so  chaMcterized  is  calleil  Lmencqihala'^ 
Oyreiicephak  m  the  name  given  by  Professor  Owen  to  the  next  group  in  liia 
diiiification.  It  h  known  by  the  possession  of  convolutions  and  a  cerebnim, 
^Hl  IS  of  Wge  relative  size,  and  which  extendi  over  hidf  of  the  ceLrebruiii  and 
^Be  olfactory  lobes.  Finally,  the  sub-class  ArehencephahLf  which  is  formed 
fur  the  reception  of  the  genus  Homo  oidyj  is  described  as  having  a  cerebnmi 
which  not  only  completely  covers  the  cerebeUura  «nd  olfactory  lobest,  but 
extends  **  in  advance  of  the  one  and  further  back  than  the  other.''  Professor 

Oni^s  admisiions  that  the  ccrtbr\im  does  cover  the  ceTfi\ielLv\m  "m  %civg& 
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Gyrenct^phuli^  and  tlmt  tJie  hippocampnl  oomcuasure  k  the  rudiment  of  tit 
oorpuA  caUi>iEm,  show,  natwithEttaudmg  hk  bitterly  siiid  pamfdUy  peisaoil 
fttt&ckis  on  MesarB.  Huxley,  RoIIestODt  and  Flower^^  that  he  has  seea  thi 
ji&oeeBitj  of  giving  hiB  definitiona  a  j^reater  degree  of  eksiicitiy  thin  t^ 
formerly  po^e^^ed. 

If  we  cotil^l  temoyo  the  personnJitles  of  controvcciy,  and  the  hypotliaQi 
of  tnLU^Ci^ndeutaliflm,  in  which  the  present  work  ahounds,  it  would  be  lO 
that  we  could  wifih*  As  it  i^^  it  i&  t\w  most  compr^hensiye  and  beit  IUi» 
Imted  treatise  on  oompamtiTe  anatomy  which  haB  yet  been  pfodoced 
England. 


STAB^MAPS.^ 


A  GOOD  series  of  atai^mapg  has  long  l>een  the  dt^idemttim 
amateur  and  profes^^ioiuil  astronomers.     The  pubU cations 


of  h^ 
hitheiUi 
cilie%  employed  have  been  thoa©  of  the  *'  Society  for  the  Diffa=iion  of  UaeM 
Knowledge,*'  and  of  Mr.  Johnstone's  **  Atlas  of  Ajstronomy,**  Bnt  neitt«f 
of  these  poisessed  the  reqiim*menta  of  the  student,  and  Mr,  Ptoctor  has 
therefore  done  good  service  in  the  conatroetion  of  the  mapa  which  Mesns* 
Longmans  hjive  it^ued.  To  those  of  our  readera  whose  atndj  of  antrQiicie^y 
hm  lieen  confined  to  the  "  oelestial  globe,' ■  that  terror  of  the  school-bojt  I* 
may  bo  necessary  to  say  a  word  or  two  in  reference  to  the  tenn  Onomoftic 
jpn?^«i*wt*,  the  plan  on  which  Mr.  Proct-or'i  mapa  ore  constmct^d.  Thi 
**  eeleifcial  glolr>e  "  does  not  convey  a  true  idea  of  the  relative  positions  of  tJ» 
fixed  stars,  ^m  the  cireiUDstance  that  the  observer  is  supposed  to  look  it 
the  heavens  from  some  point  billiona  of  milei  away  from  tho  surfiice  of  th» 
earth,  Kow,  m  the  position  of  the  observer  is  really  upon  the  earth,  and 
not  away  in  space,  it  b  clear  that  for  a  proper  reprefientation  of  the  heftVinly 
bodies  the  observer  should  be  placed  in  a  huge  hollow  globe,  ttpoii  til« 
tmnsparent  walls  of  which  the  meridians,  patallelSf  and  6taia  are  depicted 
IMm  is  a  popular  way  of  putting  the  difficulty,  which  hiuf  been  partiflUr 
averoome  in  Mr*  Proctor's  maps.  But  since  im  appfimtus  anch  as  we  <! 
would  be  more  costly  than  convenient*,  a  substitut*;  having  its  piv  ; 
advantages  has  been  sought  for  and  found.  If  we  suppose  the  centre  i^ 
midh  a  sphere  as  that  we  have  been  describing  to  be  a  brilliantly  luniiDoiil 
pointi  and  if  we  place  the  globe  «i>on,  let  ns  say,  an  imittenae  aheet  of  €»^ 
boards  we  shall  have  a  aeries  of  filmdo\va  formed  (Gnomonic  projection)  on 
the  card,  in  accordance  with  the  niurkings  of  the  heavenly  bodtcs.  Of  ooum', 
tlxe  sha4low»  so  produced  will  corrcBpond  only  to  one  part  of  tlie  sphen* ;  ^^^ 
by  circutnsCT ibing  the  sphere  by  a  number  of  pieces  of  card-boiuJ^  so  n*  t" 
form  an  even  twelve-«idid  figure— in  fact,  a  (Jottf^fohrdmn, — we  shal!  pefcei'^ 
the  shadows  of  all  the  itais  ;  convert  those  shadows  into  fixed  marks,  and 
we  have  Mr.  Proctor's  maps  before  us.    In  all  such  prDjectiamo  there  Diust 


*  **  The  Stars,  in  Twelve  Maps,  on  the  Gnomonic  projection^  coDecte*^  E« 
diiplicitc  in  FourPJat^"  By  Bicsard  A.  Proctor,  B^  LoniiMaii*  ^ 
Co.     1S6C. 
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necessarily  be  a  <%rtiim  amouitt  of  distortion ;  but  in  those  before  ha  the 

degree  of  distortion  is  considerably  leas  ihan  in  those  formerly  employed^  i 
owing  to  the  adoption  of  the  dodecahodron  instead  of  the  culx;  in  the  cir^ 
Ctitmcription  of  the  sphere.  Aa  the  niithor  very  properly  observesj  a  set  of 
atar-maps  fur  popular  nse  should  fulfil  the  following  conditiom  :^1)  Tho 
cele^titil  sphere  should  he  presented  in  a  moderate  number  of  naapB  ;  (2)  en 
the  Gnomonic  projection  ;  (3)  with  fnoderate  distortion  ;  (4)  with  inodemte 
Tarifltion  of  scale ;  (6)  with  the  relative  poaitions  of  the  constellations  of 
each  hemkphere  Tiaible  at  a  glunce,  Now,  in  the  maps  at  preiieiit  in  use  it 
is  weU  known  that  there  is,  a"!  must  be  from  their  conJitruction,  eaccessi'T© ' 
distortion,  great  variation  of  scj\le,  and  the  equator,  for  die  same  reason, 
divider  four  of  the  nix  mapa  into  equal  parts^  eorresponding  to  the  northern 
tiiid  southern  hemis|dMfei  reipectivelj. 

ilr.  Proctor  has  obTiated  tlie  errors  to  which  we  have  refeired  by  pro- 
jecting the  stam  upon  the  circumscribed  dodecahedron^  which,  as  can  be 
iliowii  njathematically^  ia  the  only  fonn  in  which  the  five  conditioms  above 
loeiitioned  can  be  best  ftatistied.  His  niapB  form  twelve  pentaLfonal  maps, 
inanged  in  ti*"0  plates — tbe  (mt  containing  the  north  polar  and  five  northern 
maps,  the  second  the  south  polar  and  five  southern  mapa.  The  angles  of 
each  pentajionnl  map  correapwnd  to  points  separated  by  an  arc  of  37'  £2^  2H"'^ 
from  the  principal  point.  The  five  outer  maps  are  placed  in  immediate  juxta- 
poijition  with  the  central  or  polar  one,  and  the  neighbouring  edge*  of  the 
five  outer  ones  are  not  so  far  sepamted  aa  to  prevent  the  srtiuletit  identifying 
the  ili^ideti  constellations.  All  the  stars  in  the  ABtrtimimical  8(teieties*  ofti 
ickgue,  down  to  thoise  of  the  fifth  magnitude,  are  included  in  Mr,  Proctofs- 
delineations  ;  and  the  right  ascension  and  declination  of  them,  about  1»5*XJ 
In  number,  have  been  calculated  from  the  values  and  variatioQs  given  in  that 
eatak^ie-  In  order  to  give  the  studeot  a  clear  conception  of  the  nebiUa?, 
two  black  maf«,  on  which  the  stare  and  luillsy  way,  minus  the  coriMtclljitioi%_ 
have  been  carefully  dntT^Ti,  are  added^  Plates  L  and  li  are  hruidBomelj  I 
floured,  and  on  those  also,  though  less  distinctly,  the  milky  way  is  repn*- 
sented.  Mr.  Proctor  has  written  a  most  usef^d  introduction  explanatory  of 
hk  maps  ;  in  this  he  contends,  in  a  nm nuer  whoso  acciuacy  cannot  be  dis- 
puted, for  the  superiority  of  his  method  of  projection  over  tJmt  of  other 
utroDomersv  We  bavo  read  his  remarks  with  attention  and  i^rofit^  and  we 
have  much  pleasure  in  commending  hts  ma|^  of  the  stars  to  all  who  ar^ 
interested  in  astronomicftl  pursuits  :  they  are  convenient^  preei.^o,  and  easily 
inlalligible,  and  convey  at  a  glance  an  idea  of  the  rekitive  positions  of  the  J 
ttaia,  which  could  not  be  obtained  in  a  month's  istudy  of  tha  coiumon  oelesitial , 
l^obe. 


NOTES    ON    BPIDEMIOS,* 

THIS  volume  is  the  expanded  reprint  of  an  article  which  appeared  In 
the  Jantmiy  number  of  the  BrtiwA-  Quarierhj  MmdetVj  and  which  the 
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• 

piiMishors  linvo  shown  a  wise  discrimination  in  issuing  to  general  readexs  in 
its  privi'Ut  form.  The  subjects  of  the  causes,  modes  of  propagation,  and 
iMoth«Hls  of  arrest  inj;  epidemics  are  just  those  with  which  the  public  should 
bo  familiar,  and  of  which  unhappily  they  are  too  frequently  extremely 
i;:uonint.  Tlio  ]H)piUar  household  treatises  on  medicine  are  at  the  best  gonj 
instruotow,  since  thoy  deal  ratlicr  with  the  treatment  of  disease  than  with 
tlio  best  moans  of  detecting  its  presence  ;  and  contain  very  worthless  infonii*- 
tion  as  to  tlio  ]>ro  vent  ion  of  infectious  maladies.  Dr.  Anstie,  therefore,  has 
jHTfonnod  a  duty  which  the  pwfession  owed  to  the  public,  in  reprinting  his 
abli'  ossiiy  ujHin  the  subject  of  epidemics.  Ko  longer  need  it  be  compbined 
that  there  is  no  aocuraio  and  yet  untechnical  treatise  from  which  the  general 
n\i\ler  can  learn  thi>^^  principles  which  should  guide  him  in  avuidin^' 
iutivtion,  and  in  detoctinj:  the  early  symptoms  of  disease.  In  all  that  relate* 
to  I  hat  wide  ela^'*  of  atl'ections  which  attack  whole  populations  at  once,  and 
an*  iliereforx^  >tyK\l  epidemics,  sound  knowledge  and  an  acquaintance  with 
all  ilui  rtvent  i\'>eareh  h;u*  tau-ihi,  may  be  gathered  from  Dr.  Anstie's  volume. 
The  auihor  has  laid  down  i\i  the  clearest  manner  the  principles  which  ouj.'ht 
to  Iv  v»Ks«TVi\i  by  those  v  ho  dosiiv  to  detect  the  presence  of  epidemics  ;  and 
aUhoi^h  he  is  tur  t'rvuii  advi>iug  his  readers  to  play  the  i)art  of  doctor,  he 
»hv'\\«v  jheiu  how  ihey  uuiy  treat  ilie  common  forms  of  fevers,  &c.,  satisfuc- 
ie:i'.\.  His  >:\Ie,  wiihou:  Ivinj  what  ii  called  popular,  is  intelligible  to 
e\erx  v\l;;v\i^\i  rwi.ior  :  h:>  views  are  expressed  with  philosophic  caution, 
a::vI  liure  -.s  .i  v-a:\'i'u:  a'.*u>:o:i  to  i\\*eni  discoveries,  which  is  equally  charac- 
iv'.-.Niu'  ei"  ;!u'  ;iv\v::'.pli>hevl  physician  and  the  penjevering  savant 

V.w  J.:n\t^->  ;o  wiiU::  :he  wriier  esjvcially  devotes  his  consideration  are 
',!'.,'  1  ■  \  »i    -       K.-*.  i:\^.-.^  :V\ir.  iyi>h;:s  and  typhoid  fevers,  Asiatic  cholera. 

*  :'.'.»■  . ,  »:  v.  ■:■.  \  .u  > , ,».: \ ;  :'.%.:  vl . ph:  he  r Li,  measles,  small-pox ,  an d  inliueiiZii. 
V  .  ..'.,  -w-  x-.v  •.■.\v/,vv.  ;•,••;.:  :;■.;•  xi\ir.i:e  heads  ^.-t  cause,  mode  of  propajratiMii. 

"s .  •  N-  .•'.  »'.  .;•■..>■>.  :::^».i:v.'.cv.:.  .ir..;  ^xiicrdl  kyirienic  obser>-ation»,  Nothir.;: 
or'  V  •.•,•.•.'  -.  ..\v:v.i"..v  ^*-:l-.  :h;  phi.::^.  j^hy  of  medicine  than  the  way  in 
^».*  »  ■  l^'.  V  N.  .■  ;r-."\;>i  :  •^-'. ::■.;?  :::o  piir^s  of  o^ndictuii:  theories  which 
.r.'iwi-.  '.  vv  ■.■•..■/.  \-  ^.:>.  !a,\  .'.:•..•.  :!:■.:>  u::*k;:is  :o  truth,  where  a  more  J'K- 
;. ,'  .^^^  i   v  \>.  ^  J  ;. ;  :.v  '.  -,,■  vv.^rAZc  •.:  :r.:-   rV.Lioy.     ThU  feature  is  parti- 

*  .«  ,»  v  I'v*'.  V  ".  ■.!•.  ji.::>.  ?>  rt'.:Ark>  ^  v.  the  varl-.-us  theories  as  to  the 
Y -^  '  *  •  '^*  *  ':■*-"'"•  ■■  "  '""-  ^. r»>  s'.:. ?»  i:-  t.j  which  we  espcciallj 
.=  vv.  .-.  .V...-.  X  ,..,  .-.  VV..-:  .:iv..  wo  tLink.  l-e  Utile  doubt  tlwt 
^  •'  ^'-      "^       ^    :       "  '•    .    ^        :'   .■>.-■,-.,  ::s  >prti4d   is    chiefly  etfecit-d 

'     ^                 •'  V  \:  >  J.:.:  ^ ■>::.>.  Lis  V<a:o:i;o  p^«lluted  by  the 

"■     ■■   V.  *■.  .....    •■.   .>  :  — .  ■:„,s  :-..r.Toyel  the  dischar^'e  ol 

^       ^        ••  ■•■•v.    ;.....  ::;.,-   :;..<::.:::>  o-^e  of  the  jreiitest 

•  •-    ■'-  ^'  '-'     A  >^..  >  .uv.-.-j_: -.:  :-:r:  rpLdemicvf  Bn«aJ 


-^  /■  ^t;  t  .1-. :  pwirish  St.  .Taiiie>V . 
■-^^  :":Ar.  ol  fit^I  case's,  all  within 
lii-re  wen?  l:>l  fatal  lase^ 


\.i    v.\ 


^'^^\-"       ■       '■■     •  ■■    >       ■     --  •:L  ii  :  OG  the  Mb.  14 
mk  ;.t  :^v-  V.  ..V   x;w;.  >♦  y  . .j   •,.  ^.•.-  v^   =:^rkr*l  ^-rf  Iv  a  un-lo 

^  *      -^  *  :V.c^:  >-.r;x:  iii  CoiiibridL'e  :-ti«t 
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(Bobo),  and  whose  mtliiiR  wotild  be  of  the  length  of  SIO  pird^.  Frtom  the 
k#t  uf  them  dates  Uid  di^a^e  lapLdly  dimimahed  to  &  comparatiTelj  iiuiigni* 
ficaEt  level,  and  maj  be  said  to  Imve  ceased  by  the  end  oi  October,  Bom  a 
ptbenomenon  us  thm  wa.s  imuHiiul  in  our  En^lis^h  experience  of  cholera,  and 
the  very  singularity  af  the  outbreak  Irjspirtfd  Dr.  Snow  with  the  hope  that 
&esh  li^ht  would  be  thrown  by  it  on  the  whole  queiition  of  cholera  propag^- 
tion,  Fixinjtf  Km  attention  stejidily  on  the  local  peculiuritte^  of  the  diatrictj 
Dr.  Snow  quickly  perceived  thut  one  reraarkjtble  circumstance  was  common 
to  the  hbtory  oi  the  large  majority  of  attacks  of  the  diseikse — viz.,  that  the 
siifferera  had  been  in  the  habit  of  drinking  the  water  of  a  wcU  in  Broad 
iStreet,  which  hiid  a  gte^t  reputation  for  awcetncsa  and  freshneaa.  Anjdtmg 
c^f  this  water  soon  ahowiid  that  it  wiis  highly  charged  with  organic  impurities  ; 
auid  on  the  8th  of  September  the  vestry,  on  the  urgent  persuasion  of  Dr, 
8 now,  removed  the  handle  of  the  pump,  and  bo  prevented  the  further  use  of  , 
the  well  On  3ubse(|uent  examination,  it  waa  discovered  that  the  sewage 
from  a  neighbouring  nouse-dratn  had  leaked  into  the  weU^-  and  it  was  moro-  ' 
over  sh^jwn  tliat  the  dbehargea  of  a  imtieiit  rc&kling  in  the  house  in  question^ 
and  suffering  fnmi  severe  diarrha;a,  if  not  from  actual  cholera,  must  have 
mingled  wilo  the  sewiige  immediately." 

Among  the  novelties  in  Dr*  Anstle^s  bcwk  we  may  niention  t)ie  account  of 
the  thermometer  in  the  diagnosi*  of  febrile  diseases.  The  thermometer  may 
be  easily  (following  Br.  Anstie^s  directions)  employed  by  the  mother  t>r  the 
MtifBe  in  the  detection  of  fever,  and  since  it  gives  Tesolts  of  the  most  valuable 
kind,  the  author's  chapter  on  the  subject  should  he  attentively  read.  Alto- 
gether, **  Notes  on  Epidemics  **  is  an  important  work,  ii^^ful  alike  to  the 
public  and  the  iJmctitionorj  accurate  in  itfl  facts,  clear  in  iti*  descriptions,  and 
lo^cml  in  its  inferences,  up  to  the  most  recent  advance  of  medical  science, 
and  highly  creditable  to  the  esteemed  physician  who  has  taken  so  much 
trouble  to  instruct  the  people. 


I    iisuL 


ELEMENTAEY  ASTRONOMY.* 

PFBLI8HERS  on  the  other  side  of  the  English  Channel  have  so  many 
ad  Mintages  over  those  at  homo,  that  we  are  not  surprised  to  find  them 
iisulng  excellent  books  at  about  half  the  cost  at  which  they  could  be  pro- 
d  in  London,  Laboiu-  oi  all  kindu  is  so  much  cb^per  on  the  Continent 
than  here,  that  (we  believe  we  are  correct  in  stating)  it  would  cost  less  to  have 
a  nianuBCript  prijited  in  Engliith  in  licipsic  than  in  London.  This  cxpkina 
why  so  aLlmirably  printed,  well  illustrated,  and  accurate  a  treatise  as  that  we 
are  aWut  to  notice  can  be  issued  in  Paris  at  the  low  cost  of  three  francf. 
Tht5  tittle  volume  before  «3  confcxins  over  350  pages  of  well-printed  letter^ 
press,  and  a  hundred  capital  woodcuts,  and  costs  only  two  and  sixpence.  To 
those  who  C4in  read  French  as  easily  as  English,  we  recommend  M.  Boillot'a 
Airtronomy.  Its  style  is  clear  and  'm  descriptions  accurate  ;  and  though  in 
Kome  ptkfU  of  the  Introduction  there  is  a  little  to  much  of  the  florid  stamp  of 
writing,  the  greater  portion  of  the  text  ia  free  from  defects  of  dictiom     It  iii 


ksou^ 


*  "'  Traits  El^raenttiiie  dABtronoittie,"  Par 
ivet,4£Cie.   1866, 


A*  BoUlot     Paris  :  Fume, 


oor  r:mA2  senses  eeyiew. 

&  TTZ^imr:^!  irs^ri.tiTc  :•:  iscrcc-rciT.  vhiA  can  be  profitably  raid 
CT  -^-.tf^  :i^:likr  -rtti  ti-r  eLe-n-ez:*  :f  TTAtLgmmrks.  and  which  oofntaim 
pEf-reiu.-  ::  -•:*;  i  tie  r^^-i  ii«»?:Trr:-*^.  <>i  some  poinu  M.  BoQlot'sex- 
jLiz^-.is  ir«  rsEid^a^Iy  .-I-ar  ir-i  ir:ellirr^-!* :  thx» i< espedallT  true  of tlut 
zzri-TiSLi":  *n=.:Lr^:C:ci  : :  zi.'i  r-rji=jjcr — zLv  pncettioH  of  the  eqninoxes. 
Ibe  riircer  :ii  :i-r  .'•:zdC;r-'L:c  if  :i>f  sn.  sh:ws  that  the  author  is  a  careful 
i=.-i  'Ar^'iiz  .-.di<L=r  :  ^:c:Aizi=^  ^  h  d->es  ref«reiiceB  to  the  inTestigationi 
cc  Fij-i-  LuciTfr.  CA==:r:  :c-  Tbc-n^e..*^  Spsxs.  and  Chacoraac 


SOEMZT.  RAMBLES.* 


M^  LEO  GFHyr^rX  irr^tLr?  : :  p.-esiie^  i  e:-:*:  woDderful  aptitude  for 
:>:  rr..:.- .-::  -  . :'  :-...  ksw  E^:^  i*  A=.>±rr  o&h.>:<  of  his  fertile  mind, 
:c  r*'''-:r  7^=^ !'  :  "^z  :-ir  :1t  zi-riiil  i-Ttr  ci^aiedon  -  Summer  RamWes' 
bj.>  ':*:tr  .:  :Li:  '^  :<*:  :i.ir!i..:cr  ^i;.:!  :ei::-*  sosimer  walks  appear  to 
ifcTtcl  c»  iZ'i  f -r  ▼^•:h  :ir  iuibrr*  r-rrri.-rs  T^jlTUEes  have  been  so  eminently 
?!:^m:i4,:t»f.  Tirf  LtiIt  zi>:JT-rr_z:ei  ir.i  fTnirsely-illastrated  volnme,  which 
liif  '-x-al  TcrlsC'e?*  '*•:«  ::  "*^-':a<r.:e'  rXteTsfrelT,  is  veritably  a  wind- 
Cifj:  .if  Z2fi  -^rr  w.rsc  rrrt.  H.i.-e*":lT  ;:  n-:at  l*  said  that  everrihing 
Tal^jii:'*:  ::  .r-cv^  ziL:^:  :t  A^iTi-u^rcsjlj  cr^pressed  into  a  dozen  pages. 
A  r^-.cv  ifcjTir:  -.zsi.iz.'jrr  . :  ":•  •:i-=iikiz^  hi*  »Idoai  come  under  our  notice. 
1:  .cr  riii-rs.  '•J^  ":<  j?vii  tz:c^  :•:  tike  s  *l:ct  of  a  local  Directoiy,  a  few 
oescryc.i:::*  c  •.i■^':  .v-TizTry  i.Ccls  i-  wiit»ii  tfce  sTSTc-unding  sceneir  is  so 
cnv-:.  .-alV  p:..:. -.:■•.  .7  -  *  .^-f  b.t<."  bilf  ^  inen  ttoes  of  some  Teiy  popular 
>v:.v  .  r.  ■  ■  ■ .  -  J  .i;...::  :':.:  vi  I-.  -5-.:'-  the  hLAIj  elecant  and  unoma- 
•-■  .  ■  , •  ■.  ■  ^-  ^.  . :"  *  y«:  -  Tii: : : : .  ysir :  rsr:^  Iv.T-irer.  be  wiU  be  able  to  ast1•^ 
:.  .  - .  -w  \  :  <•.*•:  :>  :"  ■*.  7i  V7.  Lt-;  tTr.-  '..-">  r^::n^  It  purports  to  U  a 
jT  *.-  ■.::>:  v.  :  :i.  ;;•..•.-:  :M'i  :  >[ir.:ir<:cr.  who  desirv  to  inJulirethe 
y..-^  .-.  ■  %>.  :  V— :r  :v_.*t  '.v  :u  r:.-.!  '--:>:►  b:e  Father  Pp">ut  i-alled 
:>■,  '\ :.-.:;.  .;  -.j.  V>:t::^'  I:  i«r.j>  it  i  iescrir-tion  of  the  pT>?tty  country 
y.".-.,\>  ■  -.v  ^  ,  -  .:y  .:  :\:  ^t*:--.:  .■.■::c:i  :;:t.  al.!  of  die  natural  objects  of 
v:.  -,•>:  V  .1.  >;.•;?.  -  :>.».■  .  Fv.:  *!'. :!-?  nl^:  hive  c*en  done  in  a  fcir  shorter 
>-.c ,v  .  V.  M'  /-: :  '.  >  .:..*: .:. .-  ^Qt;:!^  :•:  rjve  i^oired.  and  without  the 
v.v  .V  '*<:.■■- ^vccv  r;.j..v..i:~L.^  i'.«  .::  r<:rlii-:  cnx^ks  and  mumiuring 
V. -  -  -4  *  -^  '  , >  :r-.  o.i  i >.-".-  l>.  Tt-tTV  :>  bArily  a  jjiain  of  scientific  fact 
.'-  *  ^v  ■.,><:':  .:  -l:.-.  ;V.~^  :- ^i;:h:i-j  l-i.r  so  inhumanly  leaves  his 
T^.v-  -  V^-.  >  <  'r  ^>-.-  :  ^::«:T.  ils;,  .~  wr.::h  we  =:ust  take  Mr.  Grindon 
'..*  ...>;,  V,.  -...s  ".^.^ ..  .-;  :,v  •.■.:■.:■:£:  r»iir.>::  .lescr::^  the  advantages  of  certain 
*'.••..  V  ■■■•.-,  X -J.  v..  •_•;>:•■..  .z  A  Y.ri  ir.:czii«i  fc-r  the  encouiajement  01 
-<.-*:  ■*>:-.  V  -.>;:■.■...>.  ::  .•;v.:<;  ^  :r.  z:L>:^irce  to  the  Palace  Hotel, 
S.  •  •..  N-  .  .  -.  .:.i  :?ii:„  :Vr  A  :..--::::  of  .wca*in^  so  respectable  a 
y.      .  -^  .  .7  .•..■!*  r  .:  v-r^r*-  Lr.  a  rjjZicr  c:  :his  kind.     Of  ct»urpethe 
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gojug  into  gushing  eulogies  of  a  piirticular  hotel  establishmeut,  placing  himself^ 
to  those  who  do  not  reidlj^  kuow  that  nothing  could  be  further  from  hm 
intention,  in  the  attitude  of  a  clever  touter  seeking  custoraera  /  Why  did 
Mr.  Grindon  ie-ive  his  wild  flowers  und  archaeology  to  devote  himself  to  the 
ibUowing  mawkish  and  Bnidflhaw-like  sketch  of  a  country  hotel  i — *^Tlmt 
noble  editice^  which,  calHjig  itself  the  Pal&oe  Hot.elf  will  aotne  day  be  a  first 
dsAs  BanitariunL  It  hi  of  this  building  that,  by  the  courtesy  and  liberality 
of  the  proprietors,  a  view  w  pre&xed  as  GrontiBpiece  to  the  present  volume.  No 
ot^er  At  Southport  U  so  truly  a  sea^side  pkoe,  being  quite  away  from  fcoim 
disturbanoesy  yet  enjoying  the  advantage!  of  a  railway  station  close  at  ha^d. 
The  l«ok-out  in  all  direettons  is  very  pleasing—that  over  the  water  par- 
tictilarly  so ;  and  from  the  gallery  at  the  aumniit  is  obtained  a  panoramic 
view  so  vast  and  varied,  that  Southport  need  never  be  contemned  again  for 
itm  features.  The  sand-hilk  imrae^linteiy  beyond  form  in  their  wdd  and 
everchAngiiig  aspect  ample  substitutes  for  a  com  and  pastoral  country  ,  ,  . 
In  winter  the  snow  beautifully  flecks  their  northwnrd  and  eastward  slopes, 
while  the  southern  and  western  one^  baik  in  the  sunshine  ;  mosses  of  all 
ahad^  of  green  and  coppery  gold  strew  the  firmer  parts  in  the  little  isknds 
of  sweet  brightness,  and  the  light  that  lies  on  the  round  pook  isalwaya  purple." 
If  Messrs,  Howe  A  Palmer  would  excise  the  spnc^  at  present  devoted  to 
the  too  exuberant  and  active  fancy  of  the  author,  and  would  publish  the 
really  useful  portions  of  his  book  in  the  form  cf  a  convenient  pamphlet,  they 
would  benefit  the  public  and  pr^i^erve  Mr.  Grindon's  lil^erarj  reputation  from 
the  critical  onskught  to  which  it  h  now  so  liable. 


HAJTOBOOK   OF   ELECTEICITY,    JVIAGHETISM,  AND 

ACOUSTICS* 

• 

LAKDNEH*S  "  Handbook**  series  has  enjoyed  a  world-wide  mA  deserved 
reputation^  and  we  are  plefused  to  see  that  the  publishers*  have  just  com* 
nience^l  the  issue  of  a  new  edition.  For  clearness  of  text  and  nnipleness  of 
illuatr4tion  no  works  on  natural  philosophy  have  over  excelled  those  of  the 
eccentric  author  of  this  series.  No  doubt  in  other  points,  as,  for  exaniplep 
in  scientific  perfection  and  explanatitm  of  tliearies,  they  have  beeu  far  sur- 
pttflsed  by  other  writings,  Indc.^  this  has  tdways  been  the  fault  found  with 
Br  Lftrdne/i  natural  philosophy,  and  it  therefore  behoved  Messrs.  Walton  & 
Maberly^  in  issuing  a  new  edition,  to  take  this  into  conjiideration.  Tluit  the 
pobUidiers  have  provided  against  the  objection  b  evidenced  by  the  &ct  that 
the  volume  just  presented  to  the  public  has  been  revised  and  edited  by  JE^ro- 
lattO^  Foeter.  The  book  could  not  hii,ve  Vxeen  entrusted  to  any  one  better  ail- 
^akiled  to  preserve  the  tCE^e  and  lucid  style  of  Lardner,  while  correcting  his 


*  **  Handbook  of  Natural  Philosophy,"  By  Bioifvaius  Laudker,  B.C.L. 
*^  Eleetricitv^  Magnetism,  aod  Acoustics,"  Eevised  and  edited  by  G.  Carey 
Foster,  E.A.,  F.(jA,  Professor  in  University  College.  London  :  Walton  & 
Maberly.     18G6. 
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errors  and  bringing  up  his  work  to  the  present  state  of  scientific  knowledge. 
All  we  can  say  of  the  editor's  actual  labours  is,  that  he  has  added  much  new 
matter  to  the  old  text,  and  that  he  has  modified  some  of  Dr.  Lardnei's  state, 
ments  in  accordance  with  currently  accepted  doctrines  and  recent  investiga- 
tions. The  changes  by  way  of  substitution  and  alteration  have  not  been 
extensive,  but  the  additions  made  have  been  both  numerous  and  important, 
and  may  be  distingiiished  from  the  older  letter-press  by  being  included 
within  brackets.  In  Book  I.  we  find,  of  the  editor's  writing,  a  section  on 
the  phenomena  of  the  residual  charge  of  the  Leyden  jar,  and  a  chapter  on 
"  Sources  of  Electricity  other  than  Friction."  The  principal  additions  to  the 
department  of  voltaic  electricity  relate  to  Ohm's  law  of  the  intensity  of  CIl^ 
rents,  the  tangent  galvanometer,  the  measurement  of  conducting  powers,  the 
rheostat,  ozone,  the  polarization  of  electrodes,  the  retardation  of  telegraphic 
signals  by  inductive  action  on  submarine  cables,  and  the  laws  of  development 
of  heat  in  the  voltaic  currents.  In  this  book  also  we  observe  that  Chapter  L, 
and  large  portions  of  Chapters  III.  IV.  and  XIII.,  have  been  completely 
re-written.  Iti  the  fourth  book,  which  relates  chiefly  to  sound,  the  changes 
and  additions  have  been  less  in  number,  but  are  not  the  less  valuable.  The 
work  addresses  itself  to  those  who,  without  a  profound  knowledge  of  mathe- 
matics, desire  to  be  familiar  with  experimental  physics,  and  to  such  we 
especially  reconmiend  it.  The  medical  student  will  find  in  its  pages  almost 
everything  that  is  essential  to  a  thorough  knowledge  of  electricity  and 
acoustics. 


S55 


SCIENTIFIC  SUMMAEY, 


ASTRONOMY. 

The  cliancea  w*^^e  certainly  very  much  against  tlie  present  j^enemtion  wit- 
nessing a  repetition  of  the  phenonietin  so  carefully  clu-onicled  by  Tycho 
Brahe,  and  which,  before  his  time^hiid  induced  Hipparchus  to  compile  his  star 
CHtalogue.  StiU,  since  our  last  Summary  vfm  written^  a  Mhi  nova  han 
Bttshed  upon  our  retina s^  and  almo^  aa  rapidly  lias  disappeared.  We  can^ 
however,  now  look  down  upon  Tycho,  for  he  had  no  spectroscope :  the  toJe 
we  hare  learned  by  its  aid  of  that  strange  outburst  which  took  place  p<?rhaps 
some  hundreds^  perhaps  some  thousands  of  years  ago,  h  bewildering  to  a 
d^re&  We  need  not  here  ckroiucle  too  many  of  the  attendant  circiim- 
Stances ;  aii^oo  it  that  2765  of  zone  4^20°  in  Argekuder'a  Bitniicr  St^ra- 
vetm^hnus  is  a  long  period  varmble.  Its  pkce  for  18551}  was  E.A-  Ib'^  53"* 
2G'9'  and  ^  H-  2e'*  20*1'^  and  its  tabulated  magnitude  9'5* 

On  Msiy  ICth  of  the  present  year  this  star  waH  obsierved  to  be  shilling  like 
a  star  c»f  the  3rd  mag.,  a  brillbjicy  it  lost  almost  at  the  rate  of  a  magnitude 
a  (lay  for  some  little  time  after.  IVIr.  Huggins  and  several  physicists  on  the 
continent  at  once  attacked  the  stranger  with  their  spectroscope*;  with  a  most 
interesting  result,  the  ordinary  stellar  si>€!Ctnim  telling  of  an  incandescent 
pbotosphere  and  an  ab.sorbini;  atniosplxere,  was  here  visible  in  company  with 
another  snperposed  spectrum,  consisting  of  bright  lines  of  various  refmogibilitiei, 
two  of  the  brightest  being  coincident  with  those  of  Hydrogen  j  so  that  itaeems 
evtain  that  thii^  sutldeu  blaze  wajs  iu  some  way  conncetM  with  those  stmnge 
lifiei— tliat  is,  with  incandescent  hydrogen  and  some  otber  subatancea  which 
gave  rise  to  them. 

It  is  very  difficult  to  imagine  conditions  which  «liaU  bring  these  agents 
on  the  scene  periodically,  but  it  reaUy  seem  a  that  this  is  one  of  the  tasks 
which  observer  of  variable  stars  must  set  themselves  if  they  would  attempt 
to  accoi^nt,  for  the  phenomena  in  a  satisfactory  manner.  Were  our  sun  a 
^e  more  variable  than  it  is,  it  mightj  perhaps^  help  m  iu  Ihia  matter ;  but 
ihm  possibly  there  might  be  dm  whacks  '  It  is,  however,  not  too  much  to  hope 
Ihat  this  new  fact  acffuired  to  physiciU  science  will  set  us  working  at  the  whole 
field  of  variable,  new,  temiMmry,  and  lost  stars  with  renewed  interest ;  the  light 
curves  of  our  variables  will  be  more  rigidly  scmtinized  than  ever.  From  this 
point  of  view  it  is  interesting  to  learn  that  M.  Montucci  has  presented  a 
paper  to  the  Paris  Academy  of  Sciences  on  an  arithmetical  progression  which 
lie  iuis  observed  to  result  from  certain  dates  contained  in  the  list  of  temijoraiy 
tftaSB  given  by  Humboldt.  The  progression  starts  from  3C9  A.D,,  and  the 
ihfference  !■?  7,75.  Thia  gives  us  the  years  369,  3®3,  827,  1012,  l±m,  1578, 
1609,  and  1670,  in  all  of  which  years  temporary  stars  were  observed.  If  tlie 
hypothesis  be  correct,  these  temporary  ''  stars  ''will  be  due  to  eight  retuni3  of  a 
comet,  which  must  have  visited  us  193  times  between  389  and  1070. 
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Tliifl  hm  been  the  salient  diacoveiy  of  the  quarter.  We  roust  now  edS 
attention  to  a  aubject  on  which  we  remarked  in  our  last  Simunarj — iht 
the  action  of  the  moon  on  the  tides,  and  indirectly  through  them  on  theroti- 
tion-time  of  our  earths  It  hM.  recently  been  shown,  not  only  that  BL 
Belauncy  waa  anticipated  by  Ferrel  in  1853  {Astronomical  Jourrml^  ill  p|i 
138—141),  but  thiit  the  connection  h  most  probably  a  real  one,  an  exteimcBi  of 
the  Astronomer  Royal's  mathemntical  inirejstigation  havinj^'  lestd  him  to  support 
the  theojj.  Professor  Adams  it*  of  the  same  opinion.  Professor  WilliMri 
Thomson  bus  pointed  oat  that  an  equal  retardation  (W  in  a  centuiy)  would 
result  in  a  rjise  of  the  sea-)cTel  j  of  an  inchf  or,  were  meteoric  dust  to  Ikll  it 
the  rate  of  W^th  of  a  foot  in  a  century.  The  Astronomer  Eoyal  has  also  girm 
us  a  very  beautiful  geometriatl  proof  ttrnt^  contmrj  to  genezslly  recdved 
notion^  were  the  tides  to  move  without  friction,  there  would  always  be  his 
waiffr  Wider  the  jtunm. 

The  method  of  proof  is  as  followa  ;  we  giye  it  in  the  Astronomer  BojaT* 
own  words  ; — **  To  assume  that  the  ring  of  water  hsts  an  elliptic  form,  thi 
elliptic  shape  (not  the  water)  travelling  round  with  the  aarae  angcdvr  TeloeitJ 
as  the  hour-angle  Telocity  of  the  moon,  and  tbat  the  motion  of  everj  fmtidi 
of  the  water  is  osdUatoiy  ;  to  examine  more  precisely  the^ws  of  the  osciilatoty 
motions  of  the  wateis  In  difierent  parte  of  the  elliptic  ring ;  to  investigate  tbe 
forces  which  are  required  for  maintenance  of  those  ofiOiU&tory  motioui^ ,  and 
to  show  that  those  forces  are  such  as  to  correspond  to  low  water  under  tho 
moon,  and  to  no  other  relative  position  of  the  tide  and  the  moon, 

'^  First,  it  is  to  be  c^kxefully  remarked  that  the  rising  of  the  water  at  mj 
place  does  not  depend  on  the  horizontal  movement  of  the  water  at  that  pboe^ 
but  on  the  relative  valuetj  of  the  horij^ontal  movement  of  the  two  sides  of 
the  place.  If  the  water  on  both  sides  of  that  place  is  lowing  towvds  thait 
place,  the  water  rises  there,  K  the  water  on  one  side  is  flowing  ittp«4Jj 
towards  it^  luid  the  water  an  the  other  side  is  receding  slowly  from  it,  the 
water  rises  tiiere.  When  the  surface  at  any  one  place  is  BtationaiT  as  U 
height,  tliere  may  nevertheless  be  considerable  horizontal  velocity  i  only  it  ia 
certain  tlxat  the  water  is  flowing  towards  it  on  one  side  e^acttj  as  &st  m  it  k 
receding  from  it  on  the  other  side." 

In  the  first  diagmm  the  strong  elliptic  onthne  represents  the  form  of  the 
surface  of  the  M^ater  at  the  present  iuBt^mtj  and  the  dotted  line  the  form 
which  it  will  take  in  a  short  time  ;  the  form  of 
the  dotted  curve  being  the  simie  as  that  of  the 
strong-line  cun^e,  but  having  turned  round  with 
thdsame  angular  velocity  as  the  moon, 

"At  A,  C,  E,  and  G,  the  height  of  the  water 
has  scarcely  altered  from  the  state  of  things  with 
the  strong  outline  to  the  state  of  thiogB  with  the  1 J 
dotted  outline.  Therefore,  the  spread  of  the  water 
is  equal  on  both  sides  of  each  of  these  four  points. 
And  therefore  it  will  readily  be  understood  from 
th&  ordinary  theory  of  maxima  aad  minima,  that 
at  these  four  points  the  horizontal  motion  of  the 
^rwter  ia  most  rapid ;  its  dire<lion  at  each  being 

i  pcm^t  undecided.    At  B  and  f  the  water  is  rising  most  fspidly ; 
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fare  tJie  water  i^  flowiiig  from  bof h  aides  towards  B  imd  towardi!  F,  At  D 
and  H  tlie  water  is  Binkiiig  most  rapidly ;  tlierefote  the  water  is  receding 
0D  both  sides  from  D  and  from  H.  Hence  it  follows  thtit  the  dinectloiia  of 
dureata  are  represented  by  the  arrows  in  the  dia^mnk 

'*  We  have  now  obtained  complete  kjiowkdge  of  the  state  of  thecarPents  in 
die  fftrong-line  ellipse^  and  from  these  we  csm  infer  the  st^stte  al  the  currenta 
m  ihe  dotted  line,  or  aubseqneni  eUipse,  remarkiug  that  in  thb  subsc^iuent 
esse  the  subse^^uent  ellip&e^  which  in  the  preoedii^c&fietht  pfeeeding  ctiirents 
held  to  the  axes  of  the  preceding  ellipise.  And,  by  comparing  these,  we  shiill 
Imm  whttt  are  the  changes  mitde  in  theciurents  ateachpkce,  and  what  mnst 
be  the  forces  which  produce  these  changes. 

O 


-^ 


**  At  A,  C,  E,  G,  the  curjent  is  scajrely  chaJigedj  or  the  forces  are  0.  At  B 
^  current  0  is  changed  to  \  and  a  current  \  is  changed  to  0,  or  the  foKsa 
U  \,  At  D  a  current  O  i^  changed  to  |,  and  a  current  /  m  changed 
to  Ot  or  the  force  is  i.  In  liJke  njanner,  at  F,  the  force  is  \ ;  und  at  H 
the  ftirce  b  ^.  The^e  forces  are  such  a^i  are  produced  by  the  moon  in  the 
poiition  shown  m  the  diagram  ^  in  the  opposite  poaitioii,  and  in  no  other 
position^     Therefore  it  is  low  wat«r  under  the  moon." 

FatJiet-  Becchi  has  published  an  interesting  memoir  on  Stm  Spots,  (uid  iu 
some  well-armnged  experimentii  has  found  a  decided  differe/ice  in  the  iutansity, 
and  eoDxe  difierence  in  the  colour,  of  sun  tight  proceeding  from  the  centre  and 
limb  of  the  sun. 

We  have  the  visitation  of  two  obaervatorieB  to  dbronicle, — those  of  Greenwich 
md  Gkigow*  The  former  took  pkce  on  Juno  S  ;  the  latter  on  March  29. 
llr,  Aiiy'a  address  this  year  is  of  le»s  interest  than  iianai.  In  an  address  to 
the  **  individual  membera*'  of  the  Board  of  Visitocs,  Mr,  Aiiy  gives  an 
acfiount  of  tht*  bt>ring  of  the  cube  of  the  transit  instniment  to  aliow  of  the 
eocamination  of  coUunator  by  collimator  without  raising  the  instrument,  Hi^ 
Admiralty  have  consented  to  the  purchase  of  two  7-inch  collimatorB  in  place 
of  the  pieseDt  sniailer  ones.  Mr.  Aiiy  has  obser^'ed  the  suji  with  the  grtat 
^oatorial,  and  Mr.  Stone  has  used  the  same  instminent  for  a  prismatic 
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exaiuination  of  the  new  star.  This  seems  all  that  has  been  done  with  it  Hk 
Astronomer  Royal,  however,  saw  enough  with  it  to  be  convinoed  of  ths 
accuracy  of  the  description,  which  compares  (the  appearance  of  the  pholo- 
sphere)  with  interlacing  willow-leaves  or  rice-gndns — a  verdict  which  we 
can  safely  leave  in  the  hands  of  those  who  come  after  him. 

Professor  Grant,  in  his  report,  deals  principally  with  the  new  detennim- 
tion  of  the  latitude  of  his  observatory,  and  the  efforts  there  made  to  dis- 
tribute true  time.  It  is  possible  that  the  Town  Council  of  Glasgow— hw 
it,  ye  Metropolitan  Boards  of  Works  and  Uwworks  I — will  extend  the  ap^io- 
tion  of  the  method  of  electric  control  to 'the  turret  clocks  of  all  the  city 
churches ! 

Saturn,  though  low,  has  lately  been  a  most  beautiful  object,  and  is  now  he- 
ginning  to  give  way  to  Jupiter.  Mr.  Bishop  has  conferred  a  benefit  upon 
astn^nomers  by  circulating  an  ephemeris  of  the  ring  system,  and  a  table  of  the 
real  dimensions  of  the  planet,  computed  in  English  miles  with  Hansen^ssdar 
parallax  ^S"9159),  and  Ally's  equatorial  semi-diameter  of  the  earth.  Tliii 
e^^cmeris,  as  also  one  of  De  Vico*s  comet  of  short  period,  may  be  obtained 
by  ai^lication  at  the  Twickenham  Observatoiy. 


BOTAXY. 

Thf  CvionnH^  MaiUr  of  Sm-KVAk — An  instractiTe  memoir  on  the  physio- 
logical purposes  of  the  red  pigment  in  the  Floridese  has  been  poblished  in  die 
(\>9Hpi^  Bemdns,  by  M.  R^^isanoff.  of  Cherboorg.  His  experiments^  whidi 
oxtoadovioversereml  of  the  genera  of  thisgwup.  enabled  him  to  form  serenl 
important  conclusion:^  a  few  of  which  we  abstract  as  follows  : — 1.^  Like 
chloiv^phylL  the  pigment  di5pLiys  pn>topla5xsatic  fonnatiocs  disposed  upon  i 
membranous  Liver  of  prvH^^la^m.  It  is  <X'mp>«^  of  gnnnk^  which  mty 
be  elv^ngatt\i  into  curved  spine*,  or  may  be  spherical  or  hekd-like.  and  in&ted 
at  in:emd&  In  the  natr.ral  state  they  are  h-?c>Lwne^«is.  bat  after  they 
have  been  siibciitte^l  to  the  action  of  writer  tbey  b«ocie  granular,  spheroidal, 
ac^l  vwticular.  They  do  not  conidis  any  apprwisbSe  qTsaniity  cf  starch,  and 
an*  in:pnftCTia:ed  wiih  led  co!o^^.=j:  isaizer.  i  The  p-ij:=>«a  apfwaxs  to  he 
actr,ini;ila:*\l  in  die  interior  of  the  ce!!>.  e<i^c3a2y  'raes  ibese  are  atnated 
ttftir  :he  ssrf»<"e  of  :be  fr*?iil  :S.  WiUi  r*-^riri  ?c  ib?  ^iraciiet  of  starch  and 
piiT^-er.:  j^ir::v"!«^  the  Un*;-  f .-^n::  oha:r.Sw  which  ire  h<v>kKs  by  tbe  foffroer.  In 
jv>r.'.f  dksp*  the  startth  ^ran'jie  is  sTirrvctsied  ^y  a  z::nSer\f  peroest  particles. 
R:!  ihe  stainrh  jTrarrJes  are  aevtr  c^^rered  ry  a:^  ezr^jrw  .^f  cc^-oored  pioto- 
pl^s::^.  4/  The  F.^-cide*  cfca::^  y.v!:cr  oc  tirf  sr»:c  c-  ▼*a:i  tbeycww.  It 
<rs:  they  Nevx>Ei>p  brlv^-red.  tfcw::  t&fy  c>ary  to  rrwsi.  asi  f^"y  they  becoace 
o>'nr.5vrt«jh'  **:<wv:cred.  Tbw*r  a:^  jwih-i-^.-oai  p&KO.-CDfaa  w^idi  depend 
r^tv-  tiw^  i^^S.-c  0^  :i:h:.  cif  bfrtt.  ani  :^  tis*  «ti-'«3«r.  wix-i:  dterast^  lowtide 
bevvc^rs  .^:*':::r^d  >y  the  rai=-  Tbe  frss  :£  tbese  riizinw  :€  ccd^vr  depeods 
ti^va  ifte  Axrirsidhitixia  of  tbf  rrrc-oascii.''  f:r=3ttS:Q5  ss  lie  w^Sidbr  jnice; 
ffce  iwvoi!  »  i«\xh>«d  by  an  a?:*niS:c  ir  ^  .■vaeaftaraftt  %-tf  i^  ccfcwritt: 
Maner :  a£»i  tfee  ifeiri  Ttsclts  fr;e:  iss  wVCiTifCe  ■SwcTD.-sSi^. 

H*  Jfwwwtfi**  ff  sw  rSjB-.'wML'V'f.— T^f  3I:^.•d^-5f•>»a^4  qDertxm  a*  tfl 
r  dbe  &:»»»  arv  y^-riiii*  «c  juartk  ac^vvs  Y«>  W  mate  dificdt 
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to  decide  tbm  ever  it  was,  Apcper  recently  publblied  by  Herr  Mux  Schultze, 
IB  his  Ardiiv/ur  Mieroi^pi§ch6  Analomiti,  shown  that  the  movements  of  their 
OElgamiuxis  take  place  in  a  manner  ^iuukr  to  those  of  the  Amoeba,    He  atatea 
that  ill  all  diatoms  there  k  a  peculkr  vlaciil  substance,  which  he  regi&rda  ai  J 
pfTOtoplAsm,  and  by  which  be  believes  Uie  movements  are  deterraijied.    Con-  A 
ceming  thLs  he  muVes  tlie  following  remarks  : — '*  Analogy  and  the  uniceEidai^] 
imtiire  of  Uie  Diatoniflct*^'  both  suggest  tlutt  the  adbesive  substance  moving  1 
aJong  the  raphe  i&  nothing  but  protopUisni  which  come^i  out  and  re-enters 
ibroitgh  thei^e  openings  in  the  shell.     As  this  motion  of  the  protoplafint  h 
cap&ble  t)f  tmnsporting  foreigu  partidei  of  coaBiderable  sixe,  it  m  aho  suffi- 
cient lo  caiuse  tlie  creeping  ajid  various  complicated  moveiuenta  of  the  diatom 
itaelf,  the  more  so,  gince,  as  I  hsiTe  ehowiij  daring  this  movement  the  raphe  is 
alwajs  directed  to  the  snrfiice  which  supports  it.    The  protopla^nm  coating  the 
tft|»tief  and  moving  over  It,  him  thus  the  Import  of  a  foot,  on  which  the  diatom 
C3f€epfi.     The  long-^iebated  question  concerning  the  movements  of  the  Bia- 
tam&cete  I  lo^ik  upon,  therefore,  m  henceforth  set  at  re*L^ 

The  Fhtal  Eiirdopis  of  fheL(tui'ac€if:. — At  the  late  Botanical  Congress  a  papei 
was  sent  in  by  Mr.  B-  Clwrke  on  thii*  subject,  but  owing  to  the  great  number 
of  eominunications  which  the  committee  had  to  deal  with,  it  remained  unreiui. 
The  views  it  lays  down  are,  nevertheless,  of  some  intetest.     Mr.  Clarke  con- 
siders that  the  flomL  eiuelopef*  in  thia  order  are  composed  of  a  trinierous 
calyx  ^id  coroUu  ;  and  in  support  of  this  theory  he  refers  to  the  flower  of 
Lann^  itaelf,  the  fourth  ticpai  of  which ^  he  stiys,  m  intern ul,  and  belongs  to 
the  petailine  parts,  ^  the  other  two  diviaioiia  of  these  latter  being  CQiiverte4  J 
into  ¥tftmem.     He  refers  to  the  near  affinity  of  Hcniaudm  (recognized  hy\ 
all  authors  from  Jm>sieu  downwards)  and  of  Gp'ocarpcts  (pointcti  out  by 
Kol^iert  Brown,  and  adopted  by  all  !«ubaeijuent  writers),  and  to  the  evident 
i^btion  of  the  katrnamed  family  to  Cmnhrdi^^fR  (of  which,  indeed^  Lindley 
regarded  them  as  merely  a  sectbn),  and  derives,  from  a  comparison  with  all 
the^e  phuits,  further  arguments  in  support  of  the  correctne&4  of  his*  notion* 
EviJetii^es  of  ntair  relationship  are  aim  deduced  from  the  structure  of  their  j 
(A^aries  and  the  attachmeut  of  their  ovulea,  and  the  author  finally  arrives  ail  1 
the  conclusion  that  Laura£tf^  are  "  Cmfibr^aaee)  with  a  superior  ovaiy  and 
Eejmliiid  petak,'^ 

Itufvrt  Agmctf  in  Ihc  Fertilimimt  of  €<mjdalis  cava. — Another  memoir  which 
was  not  rciwl  at  the  Congress  was  that  of  Herr  Pr,  HUdebrand,  of  Bonn*  The 
iiathor  has  nude  several  interesting  experiments  with  a  view  to  «how  the 
necessity  of  iujsect-Bgency  in  the  fertilization  of  Corj^/fiiw  mra^  and  concludeti: 
(IJ  That  the  flowers  of  the  pknt  when  protected  from  inscct-rufluencct  and 
acted  on  oidj  by  their  own  jwlleu,  produce  no  capsules.  (2.)  That  fruit  is 
very  seldom  fonned  when  the  dowera  of  the  same  niceme  are  crossed  with 
e^icli  other.  {^0  Perfect  fertilization  can  alone  be  produced  by  the  crossing  of  J 
lowet^  on  individual  plants  alone.  1 

The  Conditicm  o/  Iri^h  VcgdntmK—ThB  inquiries  of  Dr.  David  Moore  1 
liATe  shown  that  whilst  Ireland  is  bett4?r  suited  than  any  other  European  f 
country  to  the  growth  of  green  crops,  it  m  unsnited  to  the  growth  of  com 
and  fruit-trees.     Tbia  k  attributable  to  the  following  circnniatancts  :— The 
exti'eme  httmiditj  of  the  dimate,  and  the  slight  difference  between  the  wiater 

4  «uiuiuer  temperatures — a  difference  that  in  Dublin  amounts  t-o  only  174 
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Tywd,  IWhth^hMkaOi  S3  and  SI  off  4e 

finte;  IjODOfeoifttht&aBeBiivtrf  ;%g806aBTa»idA;  t,li7iibm' 
fern  Cybn;  a;W>  prfM  nwcitifci  ftqw  Mr,  John  Sbm^ 
ICMI  frDiliaaa«e^6mMex3ci»~  lufcx^gin  yi^ttor 
nko«f  number  of  13^0S7  ntfranfiiw  MMiiiiiilitei  in  &  tti^g^  jcat. — Fill 
Offici&i  Eepoit. 

fliyMkpal   boteniBti    Mil    W.   a  SdiOi,  Rplio,  — Ite 

pad  not  ti>^  parimft  mtm  ^  ■Iimiih     H«  stttei  ^Hi  n«  onir  4S  oat  rf 

tidi  «^gmii  smst  not  \»  it^tdtA  m  m  ^^pieal  mm^  bol  dtooM  iMlooiotd^a 
10  AH  appendage.  The  tnantim^  In  Mfii  from  tef  to  «ep4  fi«n  Mpl 
to  petal,  and  from  tlili  lilts  te  itenai,  and  ilaiEifiB  to  pbiil,  1 
dmcnbedf  but  no  attfiition  kaa  beei  paid  to  tlie  fslviect  of  tlie  i 
cf  tis  In^^tipole.  Kovvlw  cmstdeis  thai  Ac  Warn  csflaBalioii  o£  tlie  i 
in  tfcfi  mall  aecticA  cf  ths  order  m  wltidli  il  afpean 
tkm  4)f  a  Mfiea  of  ooniiieiit  petal-stzpuka  kmpg  tbe  wmmal  mm.  atMooB  «i 
■ijc  petak  aa  id  tlwmil  of  tba  Amai|llidafieB.  Dr.  Martem  eoiisidRS  t^ 
corona  a  aafiea  cf  agralifidd  «teHiaai ;  iMi  Mk,  Satitli  Tciy  isgeKioiBtf  and 
&bl]r  «sipl<^  Ilia  (Dr.  Maatem^s)  aigmnenti  to  support  Mi  mm  vieva.  la 
eondnding  be  able  eeaaj  ht  s^^  *^  It  maj  be  objeeiid  tli«l  stip«dts  «f  oe 
sort  form  anj  character  of  tiie  natural  cider  AnkairflidAeeie ;  li«t  llie  anawff 
to  tlua  iSr  that  Mtpuka  kaTe  little  or  no  Talae  la  a  haalj  fkasmeUr^  at  m 
S^iemctm  (o^  AiaHacew)  itipides  ac»  pi«sent  m  some  geaaa  ftikd  »beeiit  in 
otben.  Hiia  I  consider  exaetlj  eqnlTalent  to  the  praMiee  or  abaonot  d 
the  oorona  m  tbe  genera  of  AmaijUid&ces^'  That  abiioiii»l  grovtlia  of  iht 
ooioiia  of  Hardasiia  more  neaxfy  a^pioadi  the  true  fonn  of  atipolea  b  ibovE 
rerf  dittancllsr  hj  aome  ctf  Mi^  Sinitli^  aiswia^  of  abomiDal  isaam  of  tb» 
tile  oomnu^ — Tide  Tki  J^mrmal  of  B&imnf^  June. 

TJW  Vmean^  in  ik^  Bokmi&U  Stdion  vf  iht  Fnmek  Aiodmitf,—!^  btf 
iEed  bf  tlie  eloeticai  of  BL  Tr^cnC  irboae  maaenma  nsmxdaes  «» 
liad  &0I1I  jcftr  Id  jear  to  itcord  and  abstnct  horn,    flw  Ticaiii^  1 
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eans^d  by  the  death  of  M.  Montaigne,  and  of  tlie  two  oompetiiig  candid&tei  - 
M.  Trdcul  obtained  S9  Yotes,  and  M.  Omtiii  14 

Tfie  AeHftrous  Eooti  of  Aquatic  Specki  of  &ie  Cftims  Jituupn. — ^A  most 
Taltmble  botanical  contribution  is  that  of  H-  CL  Martini^  on  the  above 
snbjeot.  The  genus  referred  to  is  one  of  the  (Jnagrac^fv,  and  includes  alxnit 
80  spwies  ]  some  of  which  are  t^nrestriaJ,  others  aerial,  and  others  aqnatic  ; 
and  lire  natives  of  Asia^  Africa,  America,  and  Austi-alio^  Wlien  the  plants 
ai€  carefidJy  eicamined^  it  h  seen  that  there  are  four  kinds  of  roots,  which 
spring  from  tha  submeiiged  brimches  beitring  the  leaves  and  flowers,  (1,) 
FiUfomij  nan-nuniBed  roots  placed  at  the  extremity  of  the  branches ;  (3) 
bJfanched,  or  rather  comb-j^ped  roota  j  (3)  comb-shaped  roots  whose  axis  h 
thicker,  whitish,  and  spongy*  These  three  first  varieties  are  either  floating 
or  buried  in  the  mud*  (4)  Eoots  which  differ  entirely  from  the  preceding 
ones  ;  these  are  simple,  cyclindrical,  or  conical,  Boft  and  spongj',  white  or  red 
ooloiired,  alwaya  floating,  placed  vertically  in  the  water,  and  containing  a 
hkvge  quantity  of  air.  There  are  other  aeriferons  roots,  or,  as  M.  Martins  calls 
them,  the  swim-bkdders  of  the  plant  {tes$u^  Ttatafoinss  d&  hi  ^>ian^).  These 
Toote^  when  examined  mider  the  microscope,  showed  the  following  component 
ports:— i I.)  A  central  vnscular  bundle,  identiciJ  with  that  of  the  spongy  1 
loot.  {2»)  A  cellular  tiiisue,  formed  of  rows  of  prismatic  cells  placed  in  juxta- 
poeitioo  in  the  Ci^ntrCj  but  separated  at  the  circumference  by  intercellular 
kcnnse  filled  'with  gas,  and  which  become  larger  as  one  approaches  the 
circumference.  (3*)  An  epidennic  laycTj  formed  of  several  rows  of  elongated 
cells-  The  air  contained  in  the  bladder  thus  formed  haa  been  analyzed  for 
M.  M»rtins  by  M.  Mortessier^  who  gives  the  subjoined  as  the  reatdtB  of  15 
different  analyses  :— 

Nitrogen        .        ,        ,        .    87*0 

Oxygen         .        -        *        *    13^ 


100<> 
— Vide  Ctmipi^g  Rendus^  March  26. 

Thx^  Tgsta  of  ike  vHce^h  of  tJie  Solajicttp^ — Mr,  Tuffen  West's  investigatioiis 
upon  the  stmcture  of  tht^  aeed  in  Solanaceoiis  plants  have  led  to  some 
important  lesulta.  It  ia  a  form  of  barred  tissue,  constituting  a  sup- 
port t^>  the  Meral  walk  of  the  celb ;  in  which  portion  of  the  cells  the 
primitive  membrane  is  found  ui  matm©  seeds  to  have  diEappeared  more  or 
leffi  completely.  The  imwr  walls  are  greatly  thickened  by  homy  and  even 
cnxataoeoQS  deposit ;  in  addition  to  their  (usually)  very  ainuoua  outlme,  the 
edges  of  the  intimr  walls  are  idso  elongated  by  unduktion  ;  from  these  edgea 
pfficasaes  arise  which  form  a  fringe  having  the  appearance  of  hain.  By  , 
examination  of  numerous  eximples,  this  structure  proves  to  be  a  form  of  ■ 
barred  tiiinne,  which,  by  various  intermediate  conditions,  passes  in  S.  Indicum 
and  S.  jasmiimdm  into  a  reticulate  tissue.  The  author  is  very  desirous  to 
procure  seeds  for  microscopic  examination,  the  results  hitherto  obtained 
pt^omisiiig  lo  possess  interest  and  value  in  proportioit  to  the  extent  to  which 
tlifiQr  «ie  ijBtematically  carried  out 
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CHEiUSTRY. 

Glycogen  in  the  Tiuua  o/Mollushi — Signor  Bizio  presented  a  paper  on  thk 
snbject  to  a  recent  meeting  of  the  French  Acftdemv.  This  observer  not  onlj 
detected  an  amyloid  substanoe,  which  he  believes  to  be  glycogen,  in  tlie 
tissues  of  various  species,  such  as  the  oyster,  the  mussel,  the  razor-shell,  and 
the  scallop ;  but  he  has  shown  a  very  curious  fact  in  connection  with  tlie 
presence  of  this  substance ;  viz.,  the  rapidity  with  which  the  amyloid 
subiitanoe  gives  rise  in  these  mollusks  to  lactic  acid  fermentation,  so  that  in 
those  species  in  which  this  matter  is  abundant  the  lactic  acid  produced  a 
sufficient  to  preserve  the  animal  from  putrefaction.  From  this  it  follows 
that  the  more  or  less  easy  preservation  of  the  body  of  the  animal  may  enable 
us  to  judge  of  the  relative  quantity  of  amyloid  substance  contained  in  it— 
Compte*  BenduM,  April  2. 

Oxidizing  Action  of  Air  on  Coal. — The  recently  published  observations  of 
Varrentrapp  upon  the  oxidation  of  coal  by  atmospheric  air  have  disdosed 
some  curious  results.  The  coal  which  he  experimented  on  was  gas  coal  frcm 
certain  mines  in  Westphalia.  The  coal  was  dried  and  pounded,  and  the 
powder,  which  passed  through  a  quarter  of  a  millimetre  sieve,  was  used  for 
examination.  The  powder  was  next  placed  in  a  three-necked  WoaBk'i 
bottle,  one  neck  being  for  the  entrance,  and  the  other  for  the  exit  of  the  air, 
while  the  middle  one  gave  passage  to  the  bulb  of  a  thermometer,  whidi 
rested  upon  the  coal  in  the  bottom  of  the  vessel  The  air,  rendered  perfectly 
pure  by  potash,  &c.,  was  measured  by  passing  it  through  a  gas  meter ;  it  then 
came  in  contact  with  the  coal,  and  afterwards  bubbled  through  baiyta-water, 
the  amoimt  of  carbonic  being  determined  from  the  quantity  of  carbonate 
formed  by  a  given  amount  of  air.  The  coal  was  exposed  to  different 
temperatures  by  immersing  the  bottle  in  a  paraffin  bath  ;  air  was  passed  for 
some  time  through  the  entire  apparatus  before  each  experiment  530 
grammes  of  coal  exposed  for  30  days  of  24  hours,  at  from  15°  to  18°  C,  to  a 
current  of  air  gave  off  0*1()9  gramme  of  carbon  in  the  shape  of  carbonic  add. 
534  grammes  were  moistened  with  boiled  water,  and  heated  to  110° ;  the 
coal  only  rose  to  97°,  and  in  10  days  gave  off  0*529  gramme  of  carbon. 
Between  130"  and  140'*  the  first-mentioned  quantity  gave  off  0*538  carbon  in 
24  hours.  Up  to  this  time  the  temperature  of  the  coal  has  been  lower  than 
that  of  the  bath.  WTien,  however,  the  latter  was  heated  to  160°,  the 
thermometer  in  the  coal  rose  to  170°,  and  1*64  grammes  of  carbon  were 
oxidized  in  24  hours  ;  on  heating  the  bath  to  170''  the  coal  showed  a  tempera- 
ture of  180°,  and  in  48  hoius  2*74  grammes  of  coal  were  consumed. 

New  Mode  of  preparing  Oxygen, — This  has  been  devised  by  Herr  Fleitmann, 
and  has  recently  been  experimented  on  by  Herr  Reinsch.  The  latter  rubbed 
up  chloride  of  lime  and  water  till  they  formed  a  cream,  separated  the  lumps, 

d  shook  up  the  cream  with  water.  Allowing  the  mixture  to  deposit} 
then  poured  off  the  clear  solution,  and  heated  it^  along  witH  a  piece  of 
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peroxide  of  cobalt,  in  a  retort  to  tlie  tempemture  of  Sff  or  40^  CtmtignMle. 
At  Uiis  tempomtiire  oxjjjen  wium  f redely  evc^lred*  At  a  greiiter  he*it  the  liquid 
pa^cd  over.  Peroxide  of  nickel  behdY(^d  lilce  the  peroxide  of  cobult.  Witb 
copper  salts  a  stronger  heat  wjis  required^  and  less  oxjgf.^n  was  obtained* 
On  treating  a  saturated  sohUioii  of  chloride  of  lime  with  cbloride  of  man- 
ganese^  only  tnices  of  oxygen  were  evolTed^  but  the  solution  took  a  magnificent 
dork  violet  colour,  Perclilorjde  of  iron  guve  na  httle  oxyj^en*  A  smftll 
amonut  of  mnnjnfaneae  with  it  ^aye  a  violet  colour,  Tldoridc  of  Ume  i.H* 
tbereforpt  a  ^O"!  test  for  detecting  uiunjL^neRe  in  ii'on-— f  '^niw'i  Ntwp. 

The  Chrmi(^l  CoiJipontion  of  Mutton  Talhtf. — Heretofore  this  subatanc?* 
hint  been  thought  to  hiive  a  very  simple  constitution  ;  but  the  recently- 
publisthed  Lnvesti^ation«  of  two  French  che mists  j*how  that  thk  view  is  quite 
unfounded,  MM.  Maumene  and  Rogelet's  paper  on  the  chemical  conatitti- 
tion  of  mutton  sviet  demons tnitcj?  that  this  fat  is  of  »  more  intere^tiniyf 
duimcter  than  chemist^^  ^nemlly  are  prepiii'eti  to  admit.  They  look  u|«>n  it 
at  the  mo!^t  complex  of  all  ot^tuc  com|Toundj*,  since  they  have  found  in  it 
BO  les3^  than  twenty-nine  distinct  bodlei*,  none  of  which  have  aTiy  relntion  to 
coinptnindf^  with  which  tbernist^  are  yet  faniilkir*^ — Vide  L'Trntitut,  Aprd. 

A  jSfn«7i>f.  TtMi  fur  iht  Frrst'nre  of  frrr  Adiht  and  Basu  bus  been  sng- 
jNpted  by  Schtinbein.  It  ia  nothin^^  less  thnn  cyanine  blue,  which  is  eaaily 
^^Hluced  by  tfie  aHion  of  indide  of  amyl  on  lepidinej  and  subsequent  treat- 
^ni  of  the  prtMlnct  with  sodw.  To  ptepiuro  tlie  reagtuit  for  the  jnurposv  of 
testiwi^,  one  jmrt.  of  cyanine  is  diasolved  in  ItK)  part^i  of  alcohol^  and  tU<^ 
itesuJiing  deep-blue  solution  ii!  further  diluted  with  twice  its  volume  of  wuter. 
The  oolouriofi  powers  of  thin  Uquid  are  m  intense  that  the  raeretit  tmee  of 
be  detected  by  it.  Well-boded  water^  which  has  been  slightly 
IMth  thiij  reagent,  loses  its  colour  the  moment  a  few  bubbles  of  i*ir  ure 
^lown  throngh  it  from  the  limg^,  thuw  sihowintr  the  action  of  ko  feeble  an 
icid  aa  carbonic  in  m  iimall  a  proportion.  All  ordinAry  water  destroys  th** 
tint  of  this  aohition  by  reason  of  the  carbonic  acid  which  it  contaioa.  Qmin- 
tities  of  this  acid,  imrecoj/nizable  by  barytii  or  lime,  ctin  Ije  detected  in  thin 
"^my.  Water  containing  one-inilbonth  of  gulphuric  acid  destroys  the  colour 
of  a  quantity  of  cyanine  solution  that  gives  a  veiy  distinct  blue  tint  to  pure 
imtef.  Schdnbein  likewise  employs  this  dye  for  detectm^  the  presence  of 
amounts  of  hmm,  by  previoualy  df« troy in|^  tlie  blue  lint  by  the  cautiovis 
«ddJtiofi  of  acid.  Water  containiuff  one-millionth  of  awstic  potni^h  deve- 
lops a  quite  distinct  violet  when  mixed  with  this  neagent.  A  aulutiou  of 
oxide  of  thallium,  which  would  form  no  precipitate  with  iodide  of  potaBdiuti], 
«ttiki^  a  clear  blue.  The  solnblbty  of  oxide  of  lead  in  water  is,  as  is  well 
]a&o>¥rD,  so  feeble  that  many  have  doubted  its  very  existence  ;  thonpjh  unrt*- 
cegiijiable  by  sulphuretted  hydrogen*  it  m  shown  by  the  cyanine,  M«gUPi*i;i 
aW,  when  Hluikcu  with  wiiter,  render^^  the  acidulated  colourles(s  cyanine 
liquid  distinctly  blue,-- Vide  Tlit  Rcmkt. 

Hit  Vaf^tm4^y  in  the  Chtmicul  Action  of  the  Frt'neh  AcadiiUiif. — The  j>03t 
of  honour  has  been  virtually  conferred  on  M.  Mari|^jne,  of  Geneva,  who  luit^ 
Ijeen  placed  in  the  "  first  line  "  by  M.  i'he\TvuL  The  prineipd  caudidnteK 
■were  Kolbe^  Fmtikland,  Williamson,  Strecker,  Stas,  Zinin,  and  Sthrotter, 

Chloride  of  Sodium  in  Jjxi7ifj  Photographi,  —  A  new  chemical  use  for 
comuiow  salt  has  been  dLiCOvered  by  an  Italian,  chemist,  Sign  or  Roucalli,  who 
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lakm  Im  pfintfi  ^m  the  frame  and  plaxxs  them  in  a  solution  of  ^omi^| 
salt  of  5  pes- cent  strength,  leaves  tlkem  there  for  wme  time  in  the  coidLaP 
then  gmdtmlljr  heatfi  tha  both  up  to  boiling-point  for  about  ten  nimnt«£,  ificr 
which  the  print  becomes  completely  "  fixed*"— See  Chemifial  Netm^  Jmst  L 

Crif skill int  Vhromie  ^fwi^ According  to  the  analjsis  of  H^LtsimeUbesi, 
this  add  h  a  true  anhjdride.  The  cfjstiils  examined  by  him  oo^tabr<<i 
amlphuric  acid— jPoff^cit^orKft  AnnaitTi,  Na  3. 

The  Nai'tiri  of  Stiteates. — In  his  lecture  on  Chemicd  Geofogr,  rociaiilj 
iklivered  in  the  School  of  Mioea^  Dn  Percy  entered  into  eoaatder&hle  detah 
refarding  the  general  and  chemical  characters  of  the  silicates.  He  ^y**  \ht 
following  acconnt  of  the  physical  qualities  of  these  Bnbfttancefi : — Ttii^y  ^tt 
fiH  solid  and  hard,  and  generally  brittle,  but  Viiryin^  greatly  in  this  reej^cct 
ttome  being  exceedingly  tough  and  others  Just  as  brittle,  lirvsiJting  BometuDipj 
with  a  ^one-like  fracture^  ^ometlmefi  with  a  conchoidiil  fracture,  iike  a  piA^ 
oif  ^aos,  and  possoffsing  itlmost  erery  tint  of  oolour,  according  t.o  the  mai/en^ 
which  they  contain.  ^^  We  have  blue  f^Uicate^,  red  silicates,  yellow  yitj^yii>^ 
4ilid  all  kindi  of  coloured  silicates.  H^^re^  for  example,  is  tk  blue  ailitstr. 
It  is  ft  silicate  of  cobalt  e^i&entially  with  alumina  lUid  other  things.  It  W  t 
fine  hlne  colour.  Then  there  m  the  red  colour.  Take,  for  exampk^  th# 
tiilicate  of  some  oxide  of  copper.  Of  this  you  have  o  specimeii  in  thh  Et^mti 
botttc.  Here  i^  another  s^^ctmea  having  a  red  colour.  This  is  a  Tery  caiio>as 
specimen  In  other  respects^  because  when  I'iewed  by  tn&nsmitte<i  light  tht 
^our  h  green  or  bluiBh^^reen.  We  might  go  o»  multiplying  exaini^Mf  btil 
it  would  be  useless  ou  the  present  oeca^iion.  Suffice  it  to  say  we  hare  etat 
tint  Here,  for  example,  is  a  silicate  of  the  protoxide  of  copper,  very  eMily 
made.  Here  is  a  flilicate  which  is  prepared  artificially  by  double  deoompooi* 
tkm.  The  various  coloujcd  ghusses  we  see  owe  their  colour  entirely  tomlicsitt 
of  metallic  oiidefi." 

Uste  of  Lime  in  enh^actin^  jSw^dr.— J*eligot  long  ago  demonstrated  thit 
uwing  tf>  the  insoluble  nature  of  the  compomid  formed  of  lime  with  si^. 
the  former  substance  would  be  a  moi^t  valuable  agent  in  the  manufu^it  of 
tile  latter.  Feligot  s  suggestion  is  now  being  carried  out  on  a  lar^  scale  lA 
MM.  Schnitter  and  Wollman's  sugar-facloiy  at  Berlin.  The  mobiraes  i» 
imxed  with  the  requisite  quantity  of  hydrate  of  lime  and  alcohol  in  a  laigir 
vaty  and  intimately  stirred  for  more  th^m  hitif  an  hour.  The  lime  oompoQS^ 
of  sugar  which  separates  is  then  strained  oif,  pressed,  and  washed  with  ^ni- 
All  the  alcohol  used  in  the  process  is  aft*?rtt'arijs  recovered  by  dist? 
The  mud-like  precipitate  thus  prcMluced  is  mixed  with  water  and  d^ctu.  i 
with  a  current  of  carbonic  acid^  which  is  effected  in  somewhat  lest  than  hoH 
!tn  hour.  The  carbonate  of  lime  is  removed  by  filtration,  and  tlie  deir  liquid, 
containing  the  sugar,  evaporated,  decolourized  with  animal  charcoal,  imA 
crystallized  in  the  usual  manner.  The  sugar  furnished  by  this  method  b^  a 
very  clear  appeiuance,  and  is  perfectly  crystalline.  It  contains,  according  ta 
pokriaitiou  analysis,  sixty -six  per  cent-  of  sugar,  twelve  per  cent  of  wutrf, 
the  remainder  being  uncrystal  limbic  organic  matter  and  salts.  The  yieltl,  ^ 
coarse,  varies  with  the  richness  aud  degree  of  cottcentratioii  of  the  n* 
material ;  ou  an  average,  30  lbs,  of  sugar  were  obtained  femx  RK)  lb?,  af 
molasses. 

fmf^^mHmt  of  th^  JVaUn  of  fJwj  lUd  jSf a,  Dmd  Sea^  and  MidiUrrtsm^^^ 
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A.  mctcoir  wiis  lately  published  in  the  CmtipttA  Rtmd^^,  in  which  tiie  actiwvl 
dlemlcai  eoru|}o«Lition  af  lhcs&  three  weii&  was  gjvai  by  Robinet  ttnd  Lefort. 
The  fol (owing  Uiblo  giA'Cis  tlie  fjerceniage  composition  of  the  T^ftidMe  oblmneil 
^  evuporation  :— 

Medltemmein.  Red  &6m.^  Dcul  Sea. 

CThloriiK- 5M2  .,,......  !i0^33  , ,.  65,78 

Bromines .,. M4  ,,,,  Ml 1'25 

Sodium  „,...,,,,..,..  3li5  ......*..  3(K)2  ......,,.  ll"22 

Potassium  ....... 7D(> 3*33  ..*„„„  3'71 

(iildtim I'lS  ,„.„...  I'lG  .........  TrtiT 

Miignmuij)     .........  a*62 3^54  .....„.,  12%'i9 

Sulphuric  acid   ..,,..  6"4g ,  6*35 Itl'i 

Piom  this  we  iMjn;cive  that  whUc  the  Modit^rnuieAii  ha^  a  nuicli  hirger  qtrnti- 
tity  of  potiissiuni  thuii  either  of  the  others,  and  both  it  and  the  Red  S&i 
kive  nefU*ly  three  times  as  luneU  sodium  njs  the  De^id  8ea,  tljc*  latter  has  more 
chJonne,  more  cafciunu  more  magnesium,  and  li's?*  sulphuric  acid  tb«n  either 
0t  the  foimer. 


IIEOLOOY  AND  PAL^^ONTOLOaY. 

P^etliotmtm  formtd  from  Sea-fceed, — This  theory  of  the  formation  of  roek- 
di  has  recently  be(*n  uxlviinred  by  Professor  Wilt>ur,  of  Hiimilton,  Cftaada 
WmL  Hia  ideiL  is  tlmt  tht^  pi^rok-niu  has  had  its  source  in  marine  TCgth 
lalKXti,  justNs  ecitt!  has  been  derived  from  lerrestiM  pUnts,  Few  persona 
ligut  any  adecpiwte  idea  of  the  iranienae  growth  of  freawieeds  in  the  depths  of 
tile  ocefin.  It  hmi  been  diwwii  that  seaweeds  had  in  their  coinposition  n 
\m^  amount  of  oily,  carbon areous.  nmtier.  After  their  t^ mi  of  jin^wth  wiui 
fnltilJed,  they  became  detached,  iioated  off!,  and  finally  sank  to  the  bottom. 
How,  it  was  a  received  opinion  amon^j  geolo^ts  that  thus  portion  of  the 
North  American  continent  had  once  ijeen  the  bed  of  a  salt-water  ocean,  Tlie 
dce»n-floor»  as  must  be  rememl>er«d,  was  not  level  hy  any  means,  but  hsid 
throughout  its  whole  extetit  deep  hollo wb  and  rising  ritlge^i.  It  was*  of 
eooree,  in  these  deep  bolI»wii  that  these  seaweed  deposits  would  tind  their 
ImC  restin^plat^e^  after  long  tfisw'ng  about  in  the  w^ves  and  ocean  currents, 
fn  thia  way  it  would  come  to  piaiia  that  they  would  not  l>e^venly  distributed 
<>vcr  the  bottom,  but  only  in  tbiise  hoUows  or  pockets.  Meanwhile  the  deposit 
of  «oiid  gtmtifieii  rock,  oc  what  afterwards  became  such,  was  gorn^  on,  and 
Jifter  mitolil  ages  these  mass**s  of  Keaweed  became  coveretl  t-o  various  depths. 
He  eonaidered  it  no  xeij  unre^wonable  or  unscientific  supposition,  that  these 
tEiaSi^  d  oily,  carbonaceous  matter  idiouldj  under  the  circumstance,  tikke 
tbe  farm  of  oil,  of  a  liquid  hydrocarbon.  1  hey  had  seen  that  oil  existed  in 
*nd  was  distilled  from  coal,  which  wa.*^  conceded  to  be  the  remains  of  terresr 
tiiaJ  %-egetjiticm.    There  wai:,  therefore,  nothing  riolent  in  the  supposition 
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that  petrolenm,  so  exactly  like  coal  oil  in  its  properties,  has  been  foimed 
from  marine  vegetation.  The  vegetiible  origin  of  both,  he  contended  ma 
indubitable. — Vide  Mining  Jmimal,  April 

Models  of  Pre-historic  PiU-dicellings, — It  is  stated  in  the  Atkenfmm  tint 
Professor  Keller,  the  distinguished  investigator  of  the  ancient  lake  settle- 
ments, has  been  recinested  by  the  French  Government  to  send  a  model  of  t 
pile-structure  to  the  Paris  Exhibition.  Professor  Keller,  who  only  lately  has 
received  the  cross  of  the  Legion  of  Honour  from  the  Emperor,  in  acknow- 
ledijment  of  his  indefatigable  researches,  will  do  his  utmost  to  fiunish  a 
faithful  copy  of  the  curious  pile  buildings,  for  which  a  Robenhaoser  stmctnre 
will  serve  as  a  pattern.  The  building  will  be  erected  on  a  large  water-basin 
outside  the  circle  of  the  Exhibition,  which  is  to  supply  the  steam-engines  and 
to  be  ready  in  case  of  tire.  It  is  to  be  completely  furnished,  in  the  style  and 
Cushion  of  the  lake  settlers.  • 

The  Gtology  of  the  Ba^-BonhmnaU. — M.  E  Biganx's  exhaustive  memw, 
published  in  the  Bulletin  of  the  Academic  Society  of  R>ulogne,  gives  nn- 
merous  sections  of  the  rocks  in  this  district.  The  Paheozoic  formations  are 
(1)  the  Devoniiin,  which  extends  from  Blacourt  stream,  near  the  road  between 
Calais  and  Boulogne,  and  disappears  near  Fiennes  ;'at  Caffiers  it  is  overlain 
by  Gault; ;  and  (2)  the  Carboniferous,  consisting  of,  first,  a  Dolomitic  be<L 
then  a  mass  of  Limestone,  then  Coal,  and  above  that  another  bed  of  Liuie- 
stone,  similar  to  the  one  below.  This  succession  M.  Riganx  believes  to  hare 
been  due  to  a  disturbance  which  hiis  caused  au  inversion  of  the  strata,  so  a^ 
to  make  the  same  Ijed  of  limestone  appear  above,  as  well  as  below  the 
coaL 

The  Geological  Ui^tonj  of  Malta  is  very  interestingly  sk^?tehed  in  an 
article  by  Captain  F.  W.  Hutton  in  the  Oeolo'jitfil  Mo'j'iziiu-  for  April  The 
author,  after  giving  a  detailed  account  of  the  deposits  in  the  island,  procee<i* 
to  otfer  some  theoretical  remarks  as  to  their  peri»xl  of  formation.  The 
Maltese  l)ed>.  he  thinks,  wen?  dep  siteti  at  a  time  when  probably  the  Alps 
Apennines,  and  tho  m-umtiiins  of  Turkey.  Greece,  and  North  Afhcn,  formed 
groups  of  i^laii'is  in  a  shallow  Mi.x^ne  >ea.  which  extende*.!  over  the  valley 
of  the  l>anul»e,  the  -jreatcr  p-.irt  of  Switzerland,  and  the  vidley  of  the  Rhine, 
;is  f»ir  as  Muyenco.  Cent  nil  France,  he  supp»"»se>,  in  ci.^nfonaity  with  cnirent 
views,  to  have  Veen  ;it  that  time  land,  with  :*  Lir^  series  of  fre^h- water  lakes 
and  several  active  voI-Aiu-'es.  After  a  Waz  bLjuk  Etna  was  raiseii.  and 
during  its  uphe:ival  m-^it  of  the  lL\v.\t.<  w.^re  formed  which  appear  in  Maltese 
r>ck.  Malta  now  w;is  \K\n  ef  a  cmtinerit  which  included  mi.>>t  of  Europe, 
the  Medit<^rranean  ar^::,  and  the  Nonh  of  Afric-a,  Then  f  .allowed  the  Glacial 
l»erio^i.  during  which  the  U^sin  if  what  is  now  the  Me^literranean  sank— that 
p.irt  which  ni»w  oaist.tUves  Malta  to  rise  once  more,  barren  and  denuded  of 
all  its  surface  !<-.hL 

Thy  Ejrl.:t'i;ftion  »\r  oyr  «V-i/-''-"f.'f. — This  subject,  which  has  attracted  s*> 
much  p?nenil  attention  &ince  Mr.  J.  Stuart  Mill's  remaife  in  his  speech  on 
the  malt-^luty,  will  W  fonnl  fully  treated  in  an  able  article  in  oar  present 
number.  We  may  mention  also  that  in  a  v.;.lunie  recently  published,  an 
attempt  is  made  to  prove  that  our  coaHep•.>^its  as  yet  unworked  extend  over 
•  greater  area  than  ih».^e  n-.^w  kn-jwc-  The  iathor.  Mr.  Hold^worth.  brings 
Avvmrd  a  snvat  deal  of  sound  evidence  to  show  that  the  coal -beds  di^ 
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lieneatiilhe  seeondHiy  deposits  of  Londou,  pa£s  beneath  the  Oumitel  and  port 
of  Fmnci?,  ail  (I  miike  their  iTeitppeanitice  in  Aiistrk  and  Russiu.  There  is  no 
n^asgii  why  his  tJieory  niity  not  he  corrt^ci  ;  l>nt  we  niwy  Hsk,  i*hetlier  it 
would  be  possible  to  proeure  coal  by  driving  a  ahiil't  throngh  all  the 
uecondniy  and  tertiary  dqmsits.  liS  a  coal-inine  workable  at  ^iiiieh  a 
<Lepth  t 

Ilu*«i(Ui  Coal  Eemurc€s.—Fiecvni  c3Eploimtions  and  surveyu  iipi>ear  to  show 
that  the  Eu^iim  cool  resources  ate  umch  vaster  even  than  those  of  the 
United  States  of  Amerien.  In  the  OiiraJ  diatricfc  coal  h^  been  fonnd  in 
various  plfMi^eaf  both  in  the  ea**t  anil  west  »ide«  of  the  mountain- chain  ;  its 
vahie  l>ein^  greatly  enhanced  by  the  fact  that  an  E\lnmdance  of  iron  is  fonnd 
in  the  vicinity*  There  iH  an  immense  basin  in  the  distriet  of  which  Moscow 
is  the  centrej  which  covera  an  «pi,>h  of  J2(yH)C)  stpiare  nale^,  whicli  is  tbere^ 
fore  nearly  a»  large  *u;  the  entire  bitniainouA  cod  area  of  the  United  Btates. 
The  eoid  region  of  tlie  Don  is  more  ttnin  hidf  »$  Uu^e  as  a Q  of  our  eoal 
nie»iriurea.  Besidea  tbes*  source,'*,  coal  hits  lately  been  discovered  in  the 
(  uncasuSf  Crimea,  Simbirsk,  the  Kbet^un,  and  in  Poland* 

Foml  BritUk  Oj^^ch  have  had  a  piper  devoted  to  them  by  Mr*  W.  Boyd 
Pawklns^  at  the  nieetin-^'  of  the  Geolog^icjil  Society  on  tJie  2Ut  of  March. 
The  author  considei'ed  tliat  the  problem  of  the  orijjfin  of  our  douie*itic  races  of 
cattle  am  only  be  solved  after  a  careful  exanii nation  of  eaeh  of  the  three  1 
European  fo8»il  species  of  oxen  ;  mmxely,  Bi}»  urm  af  fJa'S4tr,  K  hutpfrom  of 
Owen,  and  B^  htmn  of  Pliny*  In  this  paper  Mr.  Dawkin^  bfgan  the  inquiry 
with  Bm  iinw,  CVsar,  and  he  amved  at  the  conclusion  that  between  thii 
ijpeciea  and  Eo^  taurm^  or  the  common  ox,  tliere  is  no  iliflFeronce  of  specific 
Tidue,  though  tije  difference  in  size  and  sonie  otiier  charactijrs  of  minor  value 
render  the  U>nes  of  the  two  varieties  capable  of  recognition*  After  giving 
the  synonymy  of  Eva  unu  in  some  detail,  and  meaanrenients  of  the  different 
hone5  as  re]?resented  by  specimens  from  a  nunjber  of  localities,  Mr.  B^jd 
Dawkius  described  tbe  range  of  the  apecieij  in  time  luid  space. 

Mlial  AUwMjthvnc  Affrnnj  mnrfficL — Mr.  J.  Beete  Jukea  and  Mr>  Scropo 
are  still  at  iasue  on  this  point,  the  fonner  contending  that  aqiteovi^  atmospheric 
agencies  have  most  to  do  with  the  outline  form  of  the  earth,  while  the  latter 
relie?*  on  volcanic  inflneuce  as  the  must  powerful  and  most  geneml  iuflucncc 
In  a  letter,  recently  published^  Mr,  Jnkea  lays  down  two  conchisions  which, 
he  says,  ai'e  in  onr  i^slands  specially  applicable  to  palaH>zoic  district^i,  but 
'which,  mutatis mHtamiU J  i^-pply  to  n)ck»  of  all  age«.  These  are  a*  follow ; — 
Ij-t,  The  ilea-  has  removed  vjiat  maiises  of  rock,  and  left  undulating  sarfaces^ 
the  highest  points  of  which  nltiinately  become  the  summits  of  inounlaini.  1 
^d.  When  these  undtdiiting  surfaceij  arc  mined  hi|(h  into  the  air,  they  are 
uttaoketl  by  the  atmospberic  agencies,  and  hilhi,  valiey^^,  and  plains  gr^idually 
carved  out  of  the  rock-jnass  below,  their  jKirticular  features  depending  on 
original  varieties  in  the  nature  of  that  mw*s,  and  variations  in  the  action  of 
the  fllmospboric  agencies*  llie  Intter  depend  largely  on  the  varuitions  of 
temi>erature,  by  which  water  la  made  to  assimie  the  different  fonus  of  vapour, 
w«tcr,  snow,  ami  ice.  It  must  be  recollected  that  tbe  forms  of  our  Palieozoic 
grounds  are  of  very  ancient  date,  anterior  to  the  period  of  tlie  New  Red 
Bandstone,  tmd  thi*t  the  great  denuditticn  of  the  Older  Palaeozoic  Rocks  took 
place  eten  before  tlie  dep<^ition  of  the  Uld  Red  Sandstone,     The  time^thsn.. 
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ih]--:!  ".e 'I  a::-.iLO!i:-::. ': -.-  ;■.:.•: -.ir.:'.;  :"  r  '--y  ::.•-  ■.-v-.:.i:tl 'r--.i  h:i  via  j  been  de 
pj^-ii'-i  in  sal'.TjZrr.  :;*r  i^'  :*--:  ■ :  -J:  -  rl-b  :'■■_:.■:  :zi  ;Lv  ci.i.ael.  ibv  >eavater 
f:'irLL-L:ni'  iL^  chi-.-riL-.  f  :  :h>  ra!:  .  i  ;-.r..  f-i-iyrnrLrx-  ihiii  thr  liistillaiionof 
cx'TM!  n  v-.sil  j:v.:-  .-^ali-  ■  f  :^:,:l-. iJui.:  :  >":  tb-ey  are  jTlmipally  carbonite, 
^ul|•b4:•r.  aL  !  ?.:'jh;.iv.  nrhL  vtri-  llr:!--  -.Li.ndr.  ar.d  ihi-se  aie  all  found  in 
whit  L»  i«rcl::.:c-ii:y  c-Ilt-  i  :ir  ;i1_l:.:-i.:.: .ik!  1;  j".  :r.  Tho  i^nDr!  alsci  gives  these 
sail"  i:i  - -hiii'.o  ::.  The  Hj.;::  ii:  --ill::  r;  :  ■  :l.v  irrjiiils  *^-:iMimtKi  into  the 

/T.  ■  .f  i'. .  f  •'.'.<:.  r/ -1^  ■  /'  :  V  '  •  .-.-..  I  ^ ..... '  .V.  -  Yo n. .  -  A n  ia>t mcUTe 
aii'i  u.vf.u  >rr'r--  '.  f  ■ILi.Tik:..-  :".;>:r.i:l:.::  iho  k''k-v.  ■«  <  r-e  rt-ct- ntlv  exhibited 
by  IViV-- :  >:t-.i:.-  ;*:  :i.v  An.rrl.--;-  Ir>t::.T:v.  "n.e  Pri'fesa^or  con»id«s 
iLii  ::  >  ^:.  -.-vli, :.:  in::!.  ::...:  -Jjr  :r:y-^-.:::irlt:e>  irj  ihe  surface  i»f  the  State 
vv:-  .-..::>:.■  i  :  y  «ll>::.:v^-r..t:::i  :iiii  <irr. u^iatl-: n.  tbi  i-OTist-.^'JoiiL^  of  clixuatic  in- 
fra t-jiLt.-.  Thi-  f.rst  iii:i  j7;i:.>  -  -:»1]  liken  fr;*:::  ao:-JAl  >rjTey> — showed  a  section 
•  ■f  tbt-  .Statf  tvi-:  :.:..!  vt->:.  jc-^-ntin^'  a  SuAvsyi'-r:  i»f  pln:eau\  risitig  at  some- 
^hiit  ri:.r.:L»r  •ii-Tiir-t-.^  ::Zi\  iie:/Li*.  ot.x  alv-vi-  aTi  -ih-.T  :  the  s«HN>iid  plateaux 
hpjTifiirinj  ...u  ihv  h. :;-  --^  vh.-::  >:;iijiiiij  ^Cj  ibe  rl>T.  the  third  when  standing 
.-r:  il.-  M- -...:: -i.  i^:.  ■  ^..  ■ :..  T::r  >iv:i:-T.  ::■  nh  ;-.:;■]  s:i-.uh  presented  a  strik- 
irij'.y  liin^TtLii  :tpjiivjr«::i-» .  vL-.  a  >i:,.-^t>c?:  -n  ..-f  hii!>  Mid  valleys,  stretching 
fjviu  .111  i-.ir^jtr  if  I  hi  ^'uiitf  :  •  :Le  .'tLvr.  .^r,'.i  tt  ni-inntiju  with  the  broad. 
riev;.:t-.!  ci\;il-T3ejd>  ■  i  Pi  T::>yiv;\T.i;».  The  r^L:i>  -f  <  .lue  of  ihvi^-  hills  are  s>? 
r.;irr-'W  :L.:  iw..  L.-isi-.r:;  v:a::  v /.I.  .ii:?3i-:hy  ri-l.-  si-ie  l-y  <ldo.  All  tbt- 
^:l:;.IL::^  .f  :bi  r:.L-i>  ri^i  >.'!i:i'ni.;.:  i-r.  .'i  !ivtl.  ;;nd  all  Itelnw  the  level  of 
Pei.ii-yiVM:;!.!  ,- ,:il.  Hi-  'r!..jrs::>  wt;.i  ;..  sh.-w  :h:JT  the  O'ul-aehis  hjui  in 
ti:iii->  \\-ii^  ]4.'»-:  i-..v,-nd  iht-  ^f■v.:b^.■r-.  jx.n  iC  ihe  r^-av.-  ^-f  Xrw  York  as  t bey 
iii'W  lY.toi  Pr:-::>ylv;ii.i;,.  l.-.r.  In:  i  ^•..l•>t•.lUt:-tly  Ki:.  wiisbrJ  away. 

T/i*  F.i>#,/  /;.  ;„.;,.,>  f.f  ^r,..-'i'V.  ,  ^  .  yw"»*.—  >]n:viiatTis  of  the  lower  jaw  aii-J 
itn-;h  .-f  il.i>  .i^-liiii-  u;;i!nii»i!  havi:!^:  Ivtv.  f  .rwnnli-d  t^*  P^ofe^so^  Owi-n 
Viv  ihf  K.  v.  P.  P^  P.r.viio,  xhc  :\.r:-iT  hx-  -ivir.  a  luinntt'  awouut  of  tlu 
fiftksil  in  iht  #;..../H7i>.7;  3f^.  .::;■/,  !.■:  M:iy.  The  j\in  of  the  lower j:iwi> 
imbedded  in  a  >null  buvk  of  :hi^  ii*;»ir:\.  wifn  ibe  i.uter  siirfiice  expi>sed:  i' 
mdudes  the  pi\^i\)rii..>Ti  of  :ht  aMYii-iir.^  h^.tcil*  >:ipix.niiig  the  coronoid  i'n>- 
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&  film  of  whjdi  only  remain  a  in  th<*  dejiressioii  of  ibe  miitrix,  niftinjy  in- 
Its  BtzG  and  jsbupe,  and  bo  much  of  the  bonjsontal  ramus  as  includes 
Ihe  ftlveoli  of  the  nine  posterior  teeth,  eight  of  whieh  are  in  tiht,  Tho 
fcrticulfU-  and  angular  proceases^  aod  the  fore  part  of  the  ramus,  have  been 
broken  a  way,  and  there  is  no  indication  in  the  matrix  of  the  entire  rarani< 
liflTuisif  been  imbedded  therein  j  so  it  mi*y  bo  inferred,  therefore,  that  tbo 
Inutilation  took  place  prior  to  ixubeddin^t.  Eiiuugh,  however  gf  the  pjw-b* 
rr^mnined  to  enablo  Professor  Qweu  to  (include  that  tho  fof^il  was  ii  innoiitt&l. 
Mid  to  enable  him  to  add  another  genus*  and  species  to  the  email  mammaliaii 
of  the  Mesozoic  period. 
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B^dm^C^  Mudder/ar  i:Scrcw  Stfct mtra,— Otiv  readeru  wiU  remember  tliut  we 
rtro  already  deicribed  the  uivention  of  Mn  Arthur  Rigg  for  applj  itig  fixed 
iirecttng'blfldes  behind  the  screws  of  fltcam-^hifiii,  by  which  the  current 
4  water  driven  oti"  obliquely  by  the*  screw  is  turned  into  u  fortv-and-afb  direc- 
Ifi^  IB  order  that  the  increased  pressuiie  on  the  eoueave  furfaces  of  the 
Bobs,  and  the  diminished  pres^siire  on  the  convex  siir&cea,  may  produce 
m  sdditioiml  tkto^t  for  driving  the  vesselj  and  tUu«  Rave  power  otherwise 
ITBfted.  More  recently^  Professor  Rankine  and  Mr.  James  R.  Napier  have 
fxropOBed  to  niodily  the  fonu  of  the  balanced  nukier  abaft  the  acrew  m 
m  ta  effect  the  Mmc  purpose,  a  pkn  which  U  applicable  in  the  case  of 
ri£i!6»els  which  have  )^o  tiftei'^tenipogt,  iJi  which  fixed  deflecting  blades  csoidd 
Eiot  be  used.  In  the  rudder  proposed  by  Profesaor  Rjinkine  and  Mr.  Napier, 
^  forward  edge,  when  the  nidder  m  standing  amidishipg,  is  tatigentiid  to 
^e  current  from  the  screw,  and  the  after-edge  points  directly  aft.  The 
tottstnuctiou  for  finding  the  form  of  the  rudder  i*  given  in  a  peper  by  Pra- 
^m&e  Bankine,  read  before  the  institute  of  Naval  Architects* 

Onfindintj  tlu  wmi  E^nomiml  Maiea  of  Eximumm  hi  SUain-iUt}{im.—A 
reiy  remarkable  paper  on  this  aubjeet  was  read  by  Professor  Itankiue  at  the 
bat  meeting  of  the  Institute  of  Naval  ArchiLects,  in  which  a  gfnpbic  con- 
kmctlon  i*  given  for  finding  the  most  economical  grade  of  expansion  when 
the  ratio  of  back  press uro  to  absolute  initial  presHUre^  and  tlie  ratio  of  ex- 
pense which  varies  with  the  cu.pacity  of  the  cylinder  tci  the  expetise  which 
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Oil  the  Flow  of  Solid  Bodies.— M.  Tresca  ha^  communicated  a  remarkable 
jijiper  to  the  French  Academy  of  Sciences  under  the  above  title,  containiiig 
the  results  of  researches  on  the  deformation  of  solid  bodies  under  pressaie, 
which  M.  Tresca  seeks  to  explain  by  laws  analogous  to  those  of  the  flow  of 
liquids.  The  experiments  were  made  on  blocks  consisting  of  thin  sheets  of 
lead,  and  these  were  punched  through  by  a  cylindrical  steel  punch,  dist<nted 
by  compression  in  a  direction  perpendicular  to  the  layers  ;  and,  lastly,  forced 
froui  a  cylindrical  chamber  through  an  orifice.  In  all  cases  the  molecules  of 
the  solid  were  found  to  chauge  their  places,  flowing  in  the  direction  of  least 
resistance  in  a  manner  analogous  to  fluid  flow.  In  the  case  of  the  lead  foroed 
through  an  orifice,  ai  contracted  vein  was  formed,  a  very  singular  result  M. 
Tresca  has  subjected  these  experiments  to  mathematical  analysis,  with  a  view 
of  finding  a  kisis  for  a  new  theory  of  the  resistance  of  materials.  Some 
account  of  these  experiments  will  be  foimd  in  "  Engineering  "  for  Maidi  16. 
Negative  Slip. — At  the  Institute  of  Naval  Architects  Mr.  K  J.  Reed  iwd 
a  very  interesting  paper  on  the  Negative  Sli})  of  screw  steamers,  as  it  is  called, 
or  the  phenomenon  of  a  ship  advancing  in  the  water  at  a  greater  rate 
tlwn  that  due  to  the  pitch  and  number  of  revolutions  of  the  screw.  After 
discussing  the  various  theories  which  have  been  proposed  to  account  for  this 
apparently  paradoxical  result,  and  rejecting  them  as  insuflicient,  Mr.  Beed 
stated  that,  in  his  belief,  the  cause  of  negative  slip  would  be  found  in  the 
elasticity  of  the  fluid  combined  with  the  stream  or  current  following  in  the 
vessers  wake. 

The  Non-recoil  Gun. — Mr.  G.  P.  Harding  has  recently  proposed  andex- 
l>eruuentiHl  upon  a  gun  on  a  principle  so  novel  that,  if  his  expectations 
jut»  fulfilUnl,  the  manufacture  of  fire-arms  will  be  revolutionized.  His  gun 
is,  in  fact,  a  simple  cylindrical  tube  without  any  breech.  The  shot  is 
placed  at  the  centre,  the  chai^j:e  behind  it  confined  by  a  wad,  and  a  second 
wad  is  introtluced  at  such  a  distance  as  to  leave  an  air-space  behind  the 
charge.  Now  the  extraonlimir}'  fact  developed  by  Mr.  Harding's  experiments 
is  this  :— That,  although  the  gim  is  equaUyopen  in  both  directions,  fdmost the 
whole  force  of  the  explosion  takes  eftect  on  the  shot,  which  attains  the  same 
vel(K'ity  as  if  fired  from  an  onlinary  gim,  and  is  followed  by  the  gases  gene 
rateil  in  the  gun,  a  ver>'  small  jnirt  only  escaping  at  the  breech.  ^Ir.  Haiding^s 
thtH)ry  of  the  action  *>f  his  gun  appears  to  be  this  :— That  compression  of  the 
air  in  the  nir-sjwce  Iwhind  the  charge  occupies  an  appreciable  time,  during 
w  hich  the  fi>roe  of  the  explosion  lias  Iwen  communicated  to  the  shot ;  but  it 
is  obvious  tliat  Mr.  Harding's  results,  if  confirmed,  will  require  a  new  exa- 
mination of  the  action  of  powder  in  close  chambere,  our  present  knowledge 
being  insuflioient  for  their  adequate  explanation.  In  the  mean  time  Mr. 
llanling  has  made  sevenil  hundred  exiwriments,  which  are  certainly  interest- 
ing and  probably  importiuit  Of  course,  in  such  a  gun  as  Mr.  Harding's 
I  licit'  is  no  rea)il,  and  hence  the  name  he  hiis  given  to  it 
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M%crQtci}ffi4:  Fhntjs  th^  Cause  of  A(fU€. — Owing  to  the  ureriikiK^e  of  aguA 
hi  the  umLii'itil  dkLrlct  of  Ohio  nud  MmtSbippi,  JJt.  BaUiibury  undertook  a 
aeries  of  experiiuenta  in  I8(i2,  with  %  view  to  determine  ttie  miei^oscopic 
chiifacters  of  the  eKpectumtioiis  of  Ma  pntients.  He  commetiued  hb  ex- 
periuieiita  bj  extujumng  the  mucous  secretioas  ^f  those  patieota  who  btd 
Wen  inotit  isubmitt^  to  the  innliiriii,  and  in  th<?se  he  detected  a  krge  »mount 
of  low  fonn^  of  life^  Biich  a^  Algie,  Fungi,  DiiLtoi^nicexp,  and  Desniidite.  At 
first  he  iniHglued  tlmt  the  preseDce  of  tliesie  nrgunisni!*  might  Ih?  accidental, 
but  rejjeated  experimeiita  couvinced  him  that  some  of  Uiem  wm'e  itiva- 
li&bly  associated  with  it^ue.  The  bodies  which  are  eoustantlj  present  in  such 
ca&ea,  ho  descrit>es  as  being  '*  minute  oblou?^  cellsj,  either  single  or  a^re- 
gUitcd,  comistinij  of  ii  diatlnct  nucleus,  ssarrouuded  with  n  smooth  cell- wall, 
widi  a  highly  clear,  apinrently  empty  sijace  between  the  outer  cell-WidJ  and 
the  nueleus.'^  From  theae  characters  Dn  Sjiliiibuiy  concludes  tliat  the  bodies 
are  uot  fuu;|i,  but  belong  properly  to  the  algic,  in  all  paibiibiUty  being  species 
of  the  ^^enus  Ftilmdla.  Whdiit  the  Diatomaccie  and  other  orgamsma  were* 
found  to  be  gcuerjtlly  pre.sent,  tlie  bodies  ju«t  described  were  not  fouud  above 
the  level  at  which  the  ague  wa^  obsen^eth  In  oixler  to  ascertain  exiictly  their 
source,  he  sLisi>ended  pLilea  of  gkna  over  the  water  in  a  certain  marsh  wLldi 
wa«  regarded  as  unhcaltliy.  Iii  the  water  which  condensed  ujK>n  the  under 
surface  of  these  plates,  he  fount!  uumeroua  palmella-like  atructurea,  and  on 
exMnining  the  mould  of  the  t>og,  ho  found  it  full  of  simikr  organism*.  From 
rei>cated  reaeurchos  Dr.  Salisbury  concludes  :— (L)  Cryptogam ic  spores  are 
carried  aloft  above  tliu  tutrface  at  nighty  in  the  damp  exlniktiona  which  appear  1 
nfter  sunset.  (5.)  These  bodies  rise  from  ?M  to  60  feet,  never  above  the 
jmtttinit  of  the  daujp  nightr«xhahiUona^  and  ague  is  hiuxilarly  limited  (;i) 
The  day  air  of  ague  disitrict^  ia  free  from  the,se  bodies. 

licinticf  Fait/4^  of  ^Uht  and  ildorojorm. — This  question  \^  still  the  subject 
of  controvc^Tdy  in  France.  Some  time  nince  an  e^iiuy  appesiixjd  upon  the 
i^ubjeet  in  the  C&mfdm  RtHtius.  Thiji,  which  was  written  by  M.  B.  de  Buisson, 
contends  for  the  superiority  of  ether,  and  averts  that  when  good  ether  is  em- 
|iloyed  by  those  who  undoratand  bow  to  use  it,  it  i»  more  certaui  in  its  action 
and  lesA  dangerouii  in  it*  eflfects  than  chloroform.  M,  Buisaon  alleges  that  **  with 
ether  of  the  strength  of  62*,  we  bive  generally  produced  sleep  and  inseuiJibility 
in  from  four  to  seven  mbmtcs  ;  eight  to  ten  minuteci  liave  Ijeen  rare  exceptions. 
The  alcep  thun  ubtauied  is  h  deep  one,  and  we  have  often  prolonged  it  for 
more  than  an  hour  without  the  least  inconvenience."  M.  Bnisson  enters  into 
details  to  show  that  several  ordinardy  extremely  painful  oi>erations  were  very 
salidactorUy  performed  by  him  on  patients  who  were  under  the  influence  of 
ether  ;  in  thefic  cases  no  pain  was  complained  of  during  the  operation* 

The  TtTiipcratUTt  o/  lAe  Body ^— The  subject  of  the  heat  of  the  body —how 
and  where  it  h  maintaiued^ha*  been  very  fully  investigated  by  MM*  Est  or 
and  Saint-Pietre,  w}jo  luive  published  the  results  of  then'  inquiries  in  EobitL^'&  , 
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Journal  de  rAnatomie,  The  following  are  some  of  the  conclusions  at  which 
these  sacants  tirrive : — 1.  That  the  respiratory  oxidations  take  place  exclusively 
in  the  blood,  and  are  not  liiniteil  to  any  |»iirticular  part  of  its  course,  con- 
tinuing durin*;  tlie  whole  jx-riod  of  the  passage  <»f  the  blood  from  the  lung 
till  it  arrives  at  the  lung  again.  2.  Tliat  they  are  very  active  in  the  arterial 
system.  3.  Thiit  the  capillaries  only  augment  the  venous  character  of  the 
blood  by  retarding  its  course.  4.  That  the  respiratory  processes  of  oxida- 
tion are  progresjsive  :  that  in  the  arterial  system  they  are  direct  or  indirect 
causes  or  consequences  of  reduction  ;  whilst  in  the  capillary  and  venous 
systems  they  are  complete,  extending  to  the  destruction  of  the  compounds. 

Value  of  Xitratf  of  Sili^r  in  Microiicojnral  Inquiries.— 'SitTnie  of  silver  is 
so  much  used  by  human  liLstologLsts,  and  so  much  reliance  is  placed  on 
the  results  it  gives,  that  it  L^  necessary-  to  draw  the  attention  of  students  to 
a  paper  read  before  the  Vieima  Academy  of  Sciences  on  the  2£nd  of  Maicli 
last,  by  Dr.  Fedem.  The  author  hiis  been  engaged  in  studying  the  a^rang^ 
ment  of  the  |>arts  comprising  the  tL-sues  of  the  capillaries.  The  theory  that 
capillaries  an*  formed  of  tlattened  cells  joined  together  is  foimded  entirely 
upon  the  evidence  derived  from  silver  markings.  The  assertion  that  the  parts 
iuap))cil  out  by  the  silver  nuirkings  are  always  each  provided  with  anuclens 
is  inct.»rrect.  Si>me  may  often  be  observed  to  be  without  a  nucleus  ;  whik 
.  one  nucleus  often  extends  into  two  of  these  parts.  The  markings  by  mItct 
are  due  to  the  crt>ssings  of  winding  threads,  which,  at  legist  in  many  places, 
pr\\jei*t  ne;ir  to  their  cr\»s>ings  over  the  outline  of  the  vesseL  With  strong 
magnifying  iH>weRs  two  layen?  can  sometimes  be  distinguished  both  in  the 
up]H»r  and  lower  walls  of  a  capillar}' ;  and,  consequently,  in  the  whole,  at 
li\ist,  ilirei^  or  even  four  layers  of  crossing  threads.  Further,  two  crossing 
thrt\nls  of  i>ne  wall  of  a  vessel  may  be  clearly  seen  to  bridge  one  over  the 
other  at  the  innnt  of  ori.»s>ing,  which  could  not  be  done  in  the  intercellular 
substan^v  dis^Kx^od  cn»><-shajHHl.  The  author  does  not  go  further  into  the 
nature  of  the>e  thn^ads,  but  points  out  that  from  the  silver  reaction  alone  no 
detinite  aniclusion  is  to  be  dra^Ti,  beauise,  as  we  know,  besides  interceDular 
8ul»sla!uv  of  the  epithelium,  the  contractile  substances  of  striped  muscular 
tibn*s,  and  aUo  pn.»topla>m,  with,  jK'rliaiis,  i»ther  substances,  are  turned  brown 
by  silver. 

The  I\npiJitif  of  Xi  n\-fori\\ — Dr.  Du  Bois  Eeymond,  the  distinguished  Pto- 
fi^ssor  ot  Physiology*  in  Berlin,  and  who  has  been  recently  lecturing  in  our 
Kovnl  Institution.  >howeil  si»me  interesting  experiments  upon  the  above  suh- 
jtvt.  He  jKunted  out  the  analog}*  between  nen'c-force  and  electricity,  and 
WtWiH'u  nervi^  and  telegraph  wires,  showing  that  the  two  latter  are  merely 
media  for  the  transmission  of  their  resjKvtive  forces.  Though  the  transmis- 
sion of  son>;itions  is  so  rapid  that  the  etfect  seems  to  be  instantaneous  with 
the  exciting  caust\  nevtTtheU\>s  it  is  not  so,  and  there  is  in  reality  an  interval 
i»f  time  lH^t\\ivu  the  ]»rick  of  a  pin  on  the  foot  and  the  perception  of  the 
sensiUiim  an  interval  so  minute  indeoti  as  to  be  inappreciable ;  for  no  space 
of  time  U\»  than  the  tenth  i>art  of  a  secimd  can  be  distinguished  by  the 
*^'  ^  man.     By  nuvhanical  contrivances,  however,  very  much 

'  '  *mM  can  be  olxser>-evi  and  noted,  and  by  this  means,  with 

rdocity  of  nervous  agency  has  been  determined. 
-^fftal  curious  and  complicated  experiments,  iu 
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whidi  the  Derrea  of  a  frog  recently  kUlcd  were  excited  by  seciuudjtry  Toltajc 
euirents,  und  the  uontmcUon  of  tbe  musdei  ihareby  produced  vnis  shown  by 
miigmfying  the  efiecta^  so  that  in  one  caae  n  ^m^  flag  was  wiiised,  Lri  another 
urningetDeDt.  the  effect  was  aeen  hy  reletmng  a  tri^ert  and  in  a  third  cu3l* 
Iitte-3  were  stretched  on  a  bbickened  gJass,  that  were  lifterwai'dd  exJiihitcd  by 
the  eieeti'ie  knip,  Nervo-fijirce  is  not  rapidly  trujismitt-ed  lilong  the  nerves.  In 
a  creatnre  so  lon^  m  the  whale,  the  mte  of  nervous  tnimniiHtiioii  bt^comea  very 
peix^ptible  ^h^n  the  extremities  have  to  be  nioved*  The  fact  of  a  haipoon 
having  been  thniHit  into  the  tail  of  a  lai*g€?  whale  woiUd  nut  he  announcetl  in 
th*-'  crecitiitie's  brain  till  a  second  aft4.'r  it  had  entered,  imd  it  would  take  ' 
another  second  to  transmit  the  force  required  to  move  the  extremity  of  the 
tail. 

Admi  of  Carbmiu  Oxvlr  on  t/ic  Pnhc. — The  reaeareha  of  Profe&sor 
Tr»ubt%  reported  to  the  Vienna  Academy  of  Sciences,  show  that  small  qiian- 
tities  of  carbonic  oxide  cause  a  Beries  of  changes  in  the*  frequency  of  the 
pulse  and  the  teuifiou  of  the  urterial  system,  which  may  Vje  thus  described  z— 
With  llie  pnemoo^j^tric  nerves  and  the  spiniil  cord  iminjure<l^  tliere  fa 
obeerved  in  a  few  seconds  aft^2i-  tlii.*  iuspinition  of  the  giw  a  gtidden^  rise  In 
tli0  frequency  of  the  pulses  which  may  even  bceome  twice  as  great  as  it  was 
St  the  beginning  of  tlie  experitnent  Then  there  corner  a  period  m  which 
its  fi-equeucy  ajjain  dimimshei^  till  it  u  no  more  than  the  half  of  wliat  it  wiw4 
urigimdly.  After  this  it  rises  anew,  going  once  more  beyond  its  original 
rate,  though  not  »o  nuich  as  in  the  fii^t  rii*e.  xV  little  before  the  pumlysifi  of 
the  heart  there  oectirs  once*  mom  &  great  diminution  of  th&  fj^uency,  Tiio 
vatiMiou«  in  the  frequency  of  the  pulse  may  therefore  be  eoixsidered  m  four 
0tag!m  :  th©  tot  und  third,  in  which  it  rises  ;  the  seeond  and  fourth,  in  which 
it  mules. 

Mi^yend  Wakr*  of  Vah. — We  have  received  some  of  thc«t*  M^teiw  for 
e^tami nation,  and  can  rt^poit  favourably  of  them.  They  are  agreeable  to 
fisvour^  possessing  in  part  the  qualities  of  soda  and  seltzer  waterii,  but  t!i<*y 
not  effervescent,  t*ontaining  as  they  do  srnatl  quantities  of  tlie  alkalie.^f 
me  earths,  and  iron,  they  will  be  found  useful  by  dppcptic  patients. 
A3  ta  the  pamphlet  which  aecnnipaiued  the  ??peciniena  we  received,  we  can 
ooly  characfcerize  it  as  the  most  ridiculous  piece  of  composition  we  have  ever 
hfljd  an  opportnnity  of  reading.  It  ia  supposed  to  be  written  in  English  by 
Dr.  Tourrettej  of  Ardfeehe.  The  subjoined  abort  cutting  will  give  an  idea  of 
the  auUjor's  knowledge  of  our  language  : — "  The  last  four  offer  a  very  great 
resemblaTice  in  their  chymicid  composition,  M'hich  by  their  vicinity  ta  easUy 
understmrtl,  and  nhich  also  ii  seen  iu  the  other  known  s^prings.  In  that 
matiner  their  mineniliKing  substances  are  e^peoially  :  ifoks  tuTbmtic  acul  muf 
alkaliii€  hkarhotiia^fs  assoektcd  to  sodium,  chhrid^^^  sulfatts^  trUirat4^,  and 
somt*  terreoui^  mlts  (mriori/i/fi*  plteapJintrif^  efc.)  ;  there  are  found  a  little  irtm  1 
fttid  truces  of  milidiit,  lithine,  arBunk  or  (tr»aticatu,  and  a  very  small  jwopof- 
tioa  of  oTfpmie  jtubstaHcmJ^ 

Vat  of  iht.  Bttrm  Fctimiii— Dr.  John  Davy  has  printed  a  memoir  on  this 
subject  in  the  Prtxtedingji  of  the  liotjai  ^k^kty.  The  curious  organ  which 
hauM  the  name  of  the  great  anatoriiist  Fabritsitis  k  mnnected  with  the  repro- 
dmskiye  appaiutiis,  but  its  function  haa  not  yet  been  clearly  demomtrftted. 
Hr*  Davy  hue  examined  its  structure  and  fun-ction  in  &t  leait  fiB,^  d^^c^s^oM 
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«piH;iet  af  blrcb,  inxid  lie  i^irive^  at  the  rf>11owuig  ccuditskoi,  wkicli,  kovfKH 
ht  re^arvk  sm  in  »ome  nien^ixrc*  coiije^^tunil  :^(I)  Thmt  in  some  bitrdi,til^ 
the  coiunion  foul  and  izi  the  duck  fiimily^  the  buf^n  incie^^m  in  si»nidta 
i^oiiiplel^Uf!!^'^  of  OTgani/Mmi  up  U)  s&  certain  age,  bejocid  wMch  it  giidik% 
diiuinUhes  e^jimUj  in  both  stxe^j  and  eventuailj  cllsippeara ;  (i)  Thai  m 
liinib,  ^iieh  U.S  the  owl  and  blizzard,  which  take  wing  «a  soon  as  tiiej  ttr  il>lt 
to  Jly,  the  hnr^i^  though  largo  while  they  are  nestUiigs,  does  ool  ccwtinn?  i^^ 
tncivHHc^  lint  mther  diininUheii  in  Bixt?,  mid  dietappears  at  a  certain  a^>^     i 
Duvy  doci*  not  think  the  burea  b  use<l  to  store  tip  the  semen  for  the  fiT.iu^- 
lioik  iif  several  bt^tvLea  of  gv^  but  that  ita  ti£et»  are  piovisioniLl  and  fvuii^ 
imd  tlutt  in  nome  hirdB  it  nmj  scrre  m  a  urinary  bladder.  ^ 

/^7t«  ihfroductfl  the  tiphijm^taph  into  England  f — Those  who  ai^  ^  J^fl 
of  thf  pitfgre«»  <if  nmdieal  ticience  are  probably  aware  that  to  Dra.  ks^m 
and  Siindt?rsoii  the  credit  of  introduping  the  apbytuograph  into  Bi^nii 
practice  is  i^hieHy,  if  not  wholly,  due.  But  we  must  i^mtiozi  onr  icnko 
*tgaii)st  a  |Mz>i^mtih  wUiuh  hu.^  appeured  iii  bmne  of  our  non-medicAl  mttttEb* 
poniries,  attribuiiiijx  tho  merit  of  the  introduction  to  a  Dr.  Belali&aar  Foito; 
of  Birnmigham*  Dr.  Foster,  a  gentleman  in  practice  in  the  great  pmrindii 
•*  town  of  guns  aud  buttons,"  has  written  a  clever  little  pamphlet  on  du* 
«ubjet:t  of  the  n»e  of  the  aphymo^raph  ;  and  aa  some  of  the  p^i^^sa^^'ef  in  tim 
which  refer  to  the  introduction  of  M.  Marey^s  iuBtrumeiit  into  Engknd  wtw 
aomewhat  vairiitly  expre^isod,  they  were  jni«interpret'ed  by  ttireleiis  nsJukR. 
No  doubt^  no  one  more  than  Dr.  Foster  himself  regrets  thl^  iiiadyertence  j  for 
hin  pamphlet  w^vj»  put  for^urd  with  alt  the  modesty  charact4?riiiiic  of  a  yotutti^ 
praetitioruT,  juid  is  iji  mdity— so  says  the  Ltwwet^*' aaircely  more  than » 
collection  of  cuttings  fron»  the  '  Pbyaiolof^e  do  la  Oircuktion  du  Sang'  of 
M.  Marey,"  It  therefore  atford^  us  niuch  Hatisfiaction  to  b*f  able  to  eiLpkin 
the  unpletiwint  attitude  iji  which  Dr*  Foster  was  plaeed  by  the  unwise  enthu- 
BiaBm  of  tiouie  of  hiis  fiienda  *'  on  the  preaa.** 

Tkt  Foinnmm  Frineiiitr  of  Mfw/irof^wuf,— This,  which  ia  called  nmanitiniv 
hiui  been  ttepanite^i  and  experimented  on  by  M.  Letellier,  who  hm  qiiiti 
latety  presented  a  iiapor  recording  hia  uivi'stigationB,  to  tlie  Fnench  Aadea^ 
of  Medieine.  He  experimented  with  the  alkaloid  upon  animals,  and  (bfliwl 
the  same  resulfci  as  those  stateil  by  Bernard  and  other*  to  follow  the  actii»D 
fif  nnpceine.  He  thinLn  amjinitine  might  i>e  used  in  caiae^  where  opium  is 
indicated  ;  and  states  that  the  best  antidotes  iu  casca  of  poisoning  by  ^ 
principle  are  the  preparatioTiK  of  tannin.  The  genend  treatment  in  sa^ 
laMM*  eonsista  in  the  jtdministmtion  of  the  oily  pin^tives, 

M'Munn*s  Eluir  of  Opium,— We  have  received  some  of  this  prepamti^n, 
and  have  very  airefutly  tested  it«  etfects  in  large  tind  small  doges.  In  sioall 
doses  it  produceii  a  pleasantly  sedative  effect,  without  ;,^iving  riae  to  niticli 
coiistipating  action  on  the  intestines.  Taken  in  tlraehm  to  dntchm  luid  ■ 
half  doaea,  it  prt>duce»  ^tleep,  nis  in  the  case  of  li^udanum ;  but  it  does  afl* 
give  rise  to  the  headache  and  stupor  next  di\y  which  follow  the  use  of  th? 
tincture  of  opium.  It  muat  be  reuiHrked,  however,  that  the  patent-e^  daira 
too  much  for  it  when  they  say  it  produces  no  LntoHtuu*!  unpleaiantnesi.  la 
doaes  of  a  draehm  it  given  vise  to  very  decided  constipation  of  the  bowek 

^ieciion  of  the  Aikfdin^^  Snlpki4k^  i»  Water.— In  the  LamU  "Record  dt 
^-       fl  "  for  June  iJth  it  is  stated  that  a  new  test  for  tJie  presence  of  alkaline 
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BTiIphides  m  water  has  been  pmposefl*  It  m  the  intro-pruiaide  of  godinnu 
When  this  is  added  to  water  contaiiiin^  alkalioe  sulphideSj  a  deep  piiq>le 
colomtion  m  produced, 

Th^viohgictil  Action  of  Narc^'im. — The  reneiirches  of  M.  Limiei  which 
liftTe  Ijeen  very  recently  ptibliHhed,  show  that  this  alkalotd,  while  pos^c^sin^; 
ill  the  userul  qualities  of  opiurn^  has  none  of  its  objectif>nable  qnalities,  such 
Wi  the  const! piitin<T  influence  on  the  inte«tinal  canid.  The  following  are  some 
of  M,  Liun^'s  eoncluaions  : — (1)  Nateeine  ia  unquestioniibly  of  all  the  alkn- 
laidit  of  opium  that  which  hm  the  greatest  nnrcotic  power.  In  the  majoriiif 
ef  eata  niorphin  tind  codeia  do  not  produce  m  sonnd  or  aa  prolonged  eileep 
as  results  fronv  tlie  use  of  narceme.  (2)  Karceine  diifere  from  the  other 
alkaloids  of  opium  in  producing  little  perapiration,  and  in  causing  no  loss  of 
appetite  or  nniisen.  (?S)  So  far  from  producing  coiiBtipation  of  the  bowels,  it 
causes*  rehixfttiun,  and  in  lar^e  doses  actually  gives  rise  to  diarrh^ra,  (4)  It 
not  only  prodnccs  sleeps  but  diminishes  x>i^i"*  (f^)  It  has  one  peculiar  Hction 
—it  suppresses  the  flow  of  nrine. — Vide  Journal  (h  f^imiV  Midimh,  May* 

The  Alhitmeti  o/  the  Blood  during  iJhohra. — Some  veiy  valuable  exfieri- 
luents  upon  the  nnture  of  the  albnmen  of  the  blood  in  choleraic  patient?* 
liave  recently  Wen  made  by  M,  PapLlhm,  anrl  have  been  fully  detjulet?  in  the 
Journal  d€  FAjtahmie  (No.  2).  M*  Papitlont  who  has  chentic^tlly  tested  the 
albumen  of  the  bkKjd  duriiigf  the  progresa  of  cholera,  arrives  id  these  five 
eonclusionB  : — (1)  This  albumen,  placed  for  font  days  in  water,  became 
neither  hydrated  nor  swoOen  ;  it  remained  just  as  it  was  when  fii^t  added^ 
ill  though  ordinary  albumen  is  either  dissolved  or  swells  np  under  the  saint- 
circitniitanoes.  (2)  It  does  not  disffolre  in  potj%sh  or  aoda.  even  at  an  elevat<Kl 
teiaperature,  although  ordiiniry  a!bninen  is  sohible  in  these  reagents,  even  a*. 
onlinaiT  temperatures.  (3)  When  treated  with  hydrochloric  acid,  it  nluivly 
ilisiolve^,  and  the  E^olution^  instead  of  having  the  n^^nal  deepviolet  colour, 
h  only  faintly  tinted.  (4)  At  the  ordinary  tenj[3erature.«j,  common  albumen 
decompoees  rapidly  a  intKture  of  nitric  and  sutphnric  acids,  nitrous  vapours 
beiiig  disengagt^d.  CTioleralc  albun>en  dot^s  not  do  so  at  the  ordinary  tem- 
peratures. Ordinary  aUiumen  is  very  rapidly  dehydrated  by  sulphuric  ncid  ; 
the  choleraic  all>umen  h  nffeeted  only  after  iv  long  ex^wsure, 

FftiraMeidar  Canals  in  tlw  Brain  and  Spinal  Card  have  Ijeen  demonstrated 
Hif  Herr  HL^,  a  notice  of  whose  obseri-ations  is  publiahed  in  the  May  number 
HPtlie  An'hiviJf  dr^  8cimrf^.  These  canals  may  b«  seen  as  grooves,  which 
traTePfe  weetions  of  the  s^pinal  cord.  They  are  more  distinct  in  the  grey  thgu 
in  the  white  substance^  and  each  of  them  incloses  a  blood-vessel,  which  either 
lies  freely  in  the  cavity,  or  Is  attached  to  its  walls.  In  the  brain  they  be 
between  the  tu*rv*>ua  matter  and  the  pia-mater.  Herr  His  thinka  they  art^ 
eonnected  with  the  lymphatic  system,  and  that  they  are  analogous  to  the 
'voirs  which  in  the  frog  lie  between  the  muBcles  and  skim 
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METALLURGY,  MINERALOGY,  AND  MINING. 

The  Dissociation  of  Gases  in  Metallurgical  Furnace. — The  Comfiff 
Rendus  for  April  contains  a  note  by  M.  L.  Cailletet  on  this  subject.  In  this 
the  French  savant  records  some  curious  experiments,  which  show  thai  at 
very  high  temperatures  compound  gases  become  separated  into  their  elements, 
and  thai  at  such  temperatures  these  gases  have  no  distinct  action  on  each 
other.  He  heated  metal  in  a  fire  of  coal  and  wood-charcoal  to  such  a  tem- 
perature that  platinum  was  easily  fusible  in  it  The  experiment  was  con- 
ducted in  a  porcelain  tube,  from  which  the  gases  were  afterwards  collected. 
The  analyses  of  these  by  M.  Pt^igot  gave  the  following  results  : — 

Oxygen 15*24 

Hydrogen 1*80 

Carbonic  ox  ide 2*10 

Carbonic  acid  3*0 

Nitrogen  77-86 


KX) 


These  results  proved  that  oxygen  has  no  action  upon  hydrogen,  carbon,  or 
carbonic  oxide,  in  the  midst  of  a  combustible  mass  which  is  maintained  at  a 
temperature  higher  than  that  of  the  fusing-point  of  platinum. — Vide  Chmjfia 
Bendvs,  April  16. 

Ncir  Sources  of  Iiidium. — The  metal  indium  has,  according  to  a  communi- 
oatioTi  of  Herr  Sch rotter  to  the  Vienna  Academy,  been  foimd  by  Herr  Dr. 
Kachler  in  the  zinc-blende  of  Schonfeld,  nciir  Schlaggenwald,  where  this 
iTietiil  occurs,  as.sociated  with  tin  ore  and  other  metals,  in  a  bed  of  steatite,  in 
such  large  proportions  that  a  few  grammes  of  this  mineral  yield  a  very 
appreciable  ciuantity  of  indium.  The  blende  is  roasted  and  then  dissolved 
in  sulphuric  acid  ;  on  treating  this  solution  with  metallic  zinc,  the  indium 
and  some  traces  of  other  metals  are  precipitated,  from  which  it  is  afterwards 
separated. 

Alhclase, — Anew  (?)  mineral,  to  which  M.  Tschermak  has  given  this 
name,  has  been  found  at  Oravieza,  in  the  Banal.  It  Is  composed  of  sulphur, 
bismuth,  cobalt,  and  arsenic,  in  the  proportions  indicated  by  the  formula 
Co*'As*S^,  in  which  it  is  supposed  that  one-fourth  of  arsenic  may  be  replaced 
by  an  equal  quantity  of  bismuth.  It  forms  rhombohedric  crystals  of  a 
copperish-grey  colour,  found  in  calcite,  and  accompanied  with  acicular 
arsenical  pyrites.  Breithaupt  has  confounded  alloclase  with  glaucodote.— 
Vide  The  Reader. 

Coal-cutting  Machines. — These  apparatus,  on  the  utility  of  which  so  much 
doubt  was  entertained  on  their  first  appearance,  at  last  begin  to  be  employed. 
Oue  has  at  last  found  its  way  from  Leeds,  and  is  now  used  in  the  Ne- 
thcrton  Colliery  at  Northumberland,  and  is  said  to  be  most  successful  in 
its  operation.  The  motive  power  is  derived  from  water  under  pressure, 
natural  or  artificial.    The  mode  of  cutting  the  coal  or  shale  is  novel    It  i 
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totaWj  differcut  from  the  pick  machinew^  and  Bxmiliir  to  thp  action  of  n 
sldttiug  nuH'hmc.  The  cutter-carri*?!"  ftcts  direct  from  the  mftchJiie.  The 
'of  the  machine  trj  its  proper  localLtj,  nnd  iU  ftdjti^TQcnt  to  the  prof^itisfl 
tfi  work^  m  entirely  self-»atitig.  It  cuts  the  sliale  which  ia  underneMth 
tlie  »eiiTii,  and  this  preserves  the  ccwd  entire.  It  doea  thii  at  the  rat«  of  8<> 
acisart?  feet  per  hour,  or  about  8(i  jarda  in  lenj^liT  by  3  feet  3  indies  in  depth 
of  cutl-in^^  in  10  hours.  One  of  these  rimchincs  is  nearly  ready  for  openttion 
tit  CiainUngtoii,  and  another  ia  ordered  for  BackworUi  Colli C17, — Vide  Th* 

Nm*ei  ApfiUmiioti  of  Ma^g^itHuvn  /—An  American  ]Taper  recainimend^  that 
wai^veeiit'la  should  i>t»  huilt  of  magtiesiuui,  which,  while  little  heavier  thoti 
oak,  ia  as  Btron*;  and  tenncioui?  t\»  steel*  The  abnndauce  of  iniigtu^iiun  i*< 
t-he  reajiou  of  this  sLmn^  suggestion.  It  is  estiuuited  that  the  ocean  itself 
oontitiinA  l6f>,tHKl  cubic  luilcft  of  tna^esium,  a  quantity  which  would  cover 
tile  entire  suiface  of  the  globe,  both  w^a  and  knd,  to  a  Uiickiiess  of  more 
tluui  ©ijLfht  feet.     In  obtivining  salt  from  »ea-water,  the  residuum  is  lai;gely 

jpn^e^ium. 

H  Effiri  it/  Htai  upon  Ydhw  Diamflnffo.^Soiue  very  curious  facU  connected 
with  the  eflW^t  of  heat  on  the  colour  of  yellow  diamoud^  were  pointed  out  iu 
May  hi*t  to  the  French  Academy  by  M.  Fniray*  This  ^rentleman  e%hibttt?cl 
H  diamrjnd  weighing  about  four  grammeKT  which,  under  ita  ordmaiy  condition, 
li  slightly  tinted  yellow  ;  but  which,  when  subuiittcKi  to  »  high  tempera tiire, 
ttietuues  a  ro^^e  tint^  which  it  pofisesses  for  several  days,  l>eltig  only  gradually 
reatored  tti  its  original  hue.  The  di^nioud,  which,  at  the  time  of  exhibition* 
bml  tbe  rose- colour,  was  kept  in  the  cabinet  of  the  luHtitut  until  the  next 
mec^ting,  when  lU  original  yellowish  tint  wiw  restored.  Now,  the  price  of 
ftn  ordinary  iHamoud  of  tile  weight  we  have  mentioned  w^ouhl  be  al>oul 
60/KKP  fninc*  ;  but^  with  the  delicate  rose  tint,  it  would  be  worth  three  times 
OS  much. 

Thf  Biigtitt  FrorrM,'*  /itr  iMmdphxtri^ng  and  FHmnUgrftting  Oohl  atul  ^vtr 
Ore*,— An  Auit^rican  scientific  journal  give^  the  following  explaimfion  of  Ms 

gpeful  process.     Bujierhcated  .steam  ii*  introduced  ioto  fire  in  auch  a  manner 

^Vhai  in  |pifii*oim  form  the  steam  impinges  upon  the  ignited  coals  or  wood 
wUiiout  mixing  with  atmospheric  air,  and  thuw  effects  the  decomposition  of 
water  into  oxygen  !md  hydrogen  gasea.  The  fijrmer  immediately  unites  with 
the  carlmn  of  the  coal^,  while  the  bbenited  hytlrogen  ^^nsses  from  the  fire, 
and  bums  iu  the  preiscnce  of  the  oxygen  in  the  air.  The  hydrogen  ftame  and 
the  resulting  gaseg  being  brought  into  contact  with  the  heated  gold  and  silver 
ore?,  the  Bulphun  arsenic,  antimony,  &c.,  are  dissolved,  and  are  aimed  oft" 
with  the  produoti!  of  coujbustion.  The  powerful  effect  of  the  %me  of  hydii>geu 
in  dissolving  pyritous  sulphur,  arsenic,  antimony,  &c.,  and  In  attacking  oxygen , 
ia  well  known  ;  but  the  expense  of  producing  it  hm  hitherto  prevented  its 
appliaitiou  to  the  disintegration  and  de-sulphuri^iatron  of  gold  an rl  silver  ore^. 
Not  until  the  invention  of  Dr.  Hawaii's  cheap  and  simple  n;elbod  of  decom* 
po«ing  water,  and  thus  furnishing  hydrogen  gsv*  and  flame  abundantly^  lum  it 
btwtj  at  all  pos.<?ible  to  apply  it  to  this  ptirpo*ie,  Funuices  are  now  operating 
by  thi*  proccaa  in  Ciilif^imiii,  which  i^ftcei\e  chnrjjea  of  sixty  tons,  and  art! 
f^iineidly  hucces^fnU— Vide  Ajntrimn  Jourtml  of  Mttiivg^  Mny  UK 

A  llotdTfj  Itofk^mting  Drill  —  A  pcitent  hm  n^eentiy  been  taken  uut  vA 
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Washngton,  U.S.,  for  a  rotanr  rock-boring  machine^  which  is  of  an  ingenioos 
kind.  It  consists  of  a  drill  composted  of  a  number  of  scalloped  catting-wheeb, 
which  are  arranged  on  a  common  head,  on  axles  passing  through  said  wheek 
at  right  angles,  and  in  such  a  manner  that  bj  giving  to  the  head  a  rapid  rotarr 
motion,  the  wheels  will  cut  into  the  ground  or  rock  and  produce  a  clear  hole. 
The  dirt  or  dust  is  raised  by  the  action  of  a  spiral  flange,  secured  to  the  oat- 
side  of  the  drill  rod,  and  guided  bv  conveniently  arranged  friction-roUen.  A 
stream  of  water  is  made  to  pass  continually  to  the  bottom  of  the  hole  throo«h 
the  drill  rod,  which  is  made  hollow  for  that  purpose.  Much  of  the  dirt  is 
thus  removed.  The  machine  can  be  applied  to  ordinaiy  rock-driUing  or  well- 
boring. 

A  nap  Oil  Well  in  Busna  has  been  discovered  in  the  district  of  the  Natn- 
chaitz,  on  the  shore  of  the  Caspian  Sea.  After  boring  a  depth  of  120  feet  in 
solid  rock,  a  stream  of  oil  made  its  appearance,  and  flowed  for  twenty  minutes. 
This  was  followed  bv  a  deafening  noise,  accompanied,  it  is  stated,  by  a 
slight  e;irthquake,  after  which,  »  jet  of  clear  water,  very  saline,  burst  fortk, 
with  great  violence,  and  continued  nrnning  for  nearly  half  an  hour.  Smot 
then  from  1,5(K)  to  2,000  pailfuLs  of  oil  have  been  drawn  out — ^Vide  CcUierf 
Guardian^  April  7. 

How  to  Prerent  Erjyloiiions  in  Coal-min^Ji. — We  sincerely  wish  that  the  pro- 
prietors of  collieries  would  adopt  the  following  sensible  piece  of  advice  whidi 
Mr.  O.  Adcroft.  of  Bamsley,  has  published  in  a  late  number  of  the  Iftaii^ 
Journal.  In  the  first  place,  he  says  that  in  mines  where  there  is  gas,  limps 
should  be  used  exclusively,  and  not  a  mixture  of  candles  and  lamps,  as  is 
often  the  case.  The  lamps  used  should  he  Stephenson's ;  for  the  Davy  ii  not 
safe.  All  lamps  should  be  lxni<rht  by  and  belong  to  the  employers.  The 
material  of  which  the  Limps  jtre  made  should  l)e  of  the  best  possible  qoalitr 
that  can  be  obtaine<l.  They  should  l>e  made  in  the  best  possible  manner,  vitli 
the  best  possible  workmanshi]».  They  should  be  cleimed  every  day  with  flint 
<lust  by  men  and  lx)ys  employed  by  the  masters.  The  lamps  should  never  be 
allowed  to  ho  taken  from  the  pit  by  the  men  ;  they  should  be  given  to  tbem 
in  the  morning  locketl,  and  delivennl  up  at  night  in  the  same  manner.  If 
any  one  in  the  mine  happens  to  have  his  light  put  out,  he  should  be  compelled 
to  come  to  a  certain  place  to  have  it  re-lighted.  Neither  a  manager,  viewer, 
<leputy  under-looker.  nor  any  other  jierson,  should  be  aUowed  to  have  a  key  to 
unlock  the  lamps,  except  thase  stationed  at  proper  places.  "  I  speak  particn- 
larly  upon  this  point,'*  he  says,  *•  Ivecause  I  know  from  experience  that  eren 
deputies  and  mana.srer^  have  Wen  impnident  at  times  when  they  have  been 
alh^wed  to  have  a  key.  and  have  unlocked  lamps  where  there  have  been 
ex]>lo5iions  c;uised  through  it  :  whereas,  if  they  had  not  had  a  key  they  could 
not  have  done  it.  A  painted  nile  should  be  fixed  at  the  top  of  the  pit 
when*  it  could  be  seen  by  all  the  workpeople,  stating  that  if  any  matches  or 
pipes  were  found  upon  any  workman's  clothes  he  should  suffer  imprisonment" 
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METEOROLOGY. 

Tli^  MeUorolo^knl  fJontmuHot}. — The  Report,  of  the  Commission  appointed 
to  Laqiun^  int^i  the  ecmdition  of  the  Meteofolofricnl  department  of  the  Bnanl 
pf  Trn<lc  has  juat  been  putiliahed,  aiiJ,  though  a  krg'e  folio  blue-book,  is  fi 
Knost  intt^resting  one.  The  Conmiisi^ioiiera  show  thnt^  while  great  credit  is 
iu©  to  Admiml  Fit^roy  for  being  the  first  to  organize  a  syatem  of  weather 
brewaming,  tl^e  latter  Ls  at  present  by  no  means  pcrfecl  or  scientific.  They 
^how  very  fully  how  it  may  be  made  more  accumte  and  reliable.  In  answer 
U>  the  question  as  to  how  tlm  part  of  the  system  may  be  improved,  the  Com- 
mlasioners  write  : — *^  The  system  of  Weather  Tele^^phy  and  of  Foretellmg 
Weather  ia  not  in  a  satiafnctoiy  state.  It  ia  not  carriecl  on  by  precise  nilen^ 
»nd  has  not  been  estahli.sbed  by  w  sufficient  induction  from  fact^a.  The  8tonn 
'Wamings  have,  howevi:^r,  l>eou  to  a  certain  degree  succesiiful,  and  are  highly 
ptixed*  We  think  that  the  Dally  ForecaBts  ou^ht  to  be  disenntinued,  and 
tlxat  an  endeavour  should  be  niitde  to  improve  the  Storm  Warning,  to 
de&e  tire  principleii  on  which  they  are  issued,  and  to  test  those  principles 
by  accurate  observation.  Above  all,  we  think  that  st-eps  &honkl  be  taken 
for  eatiiblishing  a  fnll,  coustanty  and  accurate  Byfltcju  of  observing  changes  of 
■weather  in  the  British  Isles." 

The  Ptftpulimn  of  BttUmns.'^A  very  carious  appa^ratus  for  the  above  pur- 
poae  has  been  devised  by  Mr.  Butler,  om*  of  tiie  memhers  of  the  Aeronauticjtl 
Bodety,  which  hits  been  ktcly  established.  It  consists  of  a  ^mir  of  icings,  to 
operate  from  the  ciir  of  the  Ijalloon^  imd  whose  downward  blow  is  calculated 
to  strike  with  ft  force  exceeding  40  lb.,  a  povrer  erpiivident  to  an  ^scensive 
force  of  i,0(>{>  cubic  feet  of  carbn retted  hydrogen.  The  action  required  k 
Bomewhat  simikr  to  that  of  rowing,  and  would  be  exactly  so,  if  at  the  end 
of  the  stroke  the  oans  sprang  bRckwnrds  out  of  the  haijd«  of  the  rower  i  bnt^ 
in  this  case,  the  body  is  stretched  forward  tm  if  towards  the  Btem  of  the  boat, 
to  grasp  the  handle  and  repeat  the  process,  during  which  an  action  equi- 
Ytlent  to  '*  feathering^'  is  obtained.  It  is  anticipated  that  these  wingB, 
*cting  from  a  pendulons  fnlcnnn,  will  produce,  in  addition  to  the  object  for 
which  they  are  designed,  two  effects,  which  may  pf^ibly  be  hereafter  modi* 
ied,  but  which  will  bo  unple^tsant  accompaninient^  tn  a  billoon  jiacent  ;  viz,, 
the  oscillation  of  the  C4ir  and  n  succession  of  jcrkii  upwards,  lirst  commimi- 
caled  to  the  car  from  below  and  repeated  immediately  by  an  answering  jerk 
fam  the  balloon. 

fhir  iSumHu^n— Although  we  have  now  reached  niiditiimmer»  the  following 
obsen'arions^  published  some  time  since  in  the  Tinm  by  Dr.  Hjoltalin,  of 
Iceland,  will  be  read  with  interest  by  those  who  remember  the  meteorological 
features  of  the  months  of  May  and  Jiuie :— "  We  have  had  a  frightful  winter, 
the  mean  tempemtiwe  having  been  about  5  deg.  below  the  mean  of  our  winters. 
The  tbermometer  during  the  L%st  few  ilays  hiw  ranged  between  12  and  14  degs. 
of  Cebiua,    This  state  of  things  -v^iU,  no  doubts  occasion  a  most  tremendoua 
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northern  icedrift — the  consequence  of  which  you  will  feel  in  England  and 
other  northern  countries.  The  enormous  iceblocks  will  be  drifted  into  the 
Atlantic,  and,  melting  there,  will  be  the  cause  of  much  rain,  hail,  and  snow, 
with  a  considerable  lowering  of  jour  mean  summer  temperature/ 

Causes  ami  Conditions  of  Bain.  —  ^L  Renou,  the  distinguished  Freoch 
meteorologist,  has  put  forward  his  opinions  on  the  subject  of  the  cause  of  rain, 
and  although  his  views  do  not  differ  materially  from  those  of  other  meteorolo- 
gists, they  express  a  useful  summary  of  the  causes  which  produce  nin. 
Bain  depends  on  the  following  circumstances : — (1.)  Elevation  of  temperature. 
(2.)  Humidity  of  the  air.  (3.)  Barometric  depression.  (4.)  Variation  of 
temperature.  (5.)  Greneral  conformation  of  the  earth's  surface.  But  aD  these 
conditions  may  modify  each  other  materially  as  follows: — (1.)  Rain  increases 
with  the  temperature,  because  hot  air  dissolves  more  water  than  cold  air.  (2.) 
The  moisture  of  the  air,  which  attains  a  maximum  at  the  sea-shore,  tends  to 
produce  a  maximum  of  rain.  This  cause  being  constant,  whilst  the  circum- 
stances which  tend  to  produce  rain  in  the  atmosphere  being  present  to  Uie 
slightest  extent,  rain  is  frequent,  especially  small  showers,  and  storms  are 
rare.  (3.)  In  proportion  as  the  mercury  falls,  there  is  more  chance  of  rain 
being  formed.  Inversely,  in  countries  with  a  high  barometric  pressure,  soch 
as  those  in  the  30th  degree  of  latitude  possess,  there  is  little  prospect  of  rain. 
Such  regions  have  a  tendency  to  become  deserts.  (4.)  Variations  of  tempen- 
ture  and  irregularities  of  climate  increase  the  chances  of  rain.  (5.)  Finally, 
the  form  of  the  soil  plan's  an  important  part  in  the  production  of  rain.  An 
ascending  concave  soil  receives  a  maximum  of  rain  when  it  is  exposed  toniny 
winds. — Vide  Comptes  BendtUy  April  9. 

Iiijluencc  of  Wooded  Districts  in  the  Production  of  Ilain. — M.  Becquereland 
his  son  have  laid  before  the  French  Academy  the  results  of  several  observa- 
tions conducted  in  the  environment  of  Montargis.  The  general  condosion 
which  the  authors  arrive  at  is,  that  wooded  districts  draw  down  a 
larger  quantity  of  rain  that  plains  do.  They  say  it  is  of  importance  to 
remember  the  fact  that  when  the  clouds  approach  a  mountain,  or  even  a 
simple  hill,  they  ascend,  and  then,  meeting  a  colder  stratum  of  air,  be- 
come converted  into  rain.  Hence  one  is  led  to  think  that  lofty  woods  may 
have  a  similar  effect,  and  may  thus  materially  modify  the  local  climate  of  a 
district.  To  put  this  view  to  the  test,  say  the  authors,  we  have,  with  the 
assistance  of  the  Academy,  established  five  observatories  in  the  district  of 
Montargis,  at  each  of  which,  since  July  last^  a  daily  record  is  kept  of  the 
temperature  of  the  air  and  the  earth,  and  of  the  rainfall  in  districts  thickly 
planted.  The  result  of  the  observations  conducted  up  to  the  present  time  has 
proved  that  far  more  rain  falls  in  the  wooded  than  in  the  unwooded  districts. 

St,  Elmo's  Fire. — A  good  account  of  this  ciu-ioiis  phenomenon  has  been 
given  by  Captain  Brings,  of  the  steamer  Talbot,  who  observed  it  on  the  7th  of 
March,  in  the  Irish  Channel,  at  about  one  o'clock  in  tlie  morning.  He  gives 
the  subjoined  description  of  his  experiences  : — "  I  found,"  he  says,  "  that  ihe 
light,  which  appeared  large  at  a  distance,  was  made  up  of  a  number  of  jets, 
each  of  which,  expanded  to  the  size  of  half-a-crown,  appeared  of  a  beautifol 
violet  colour,  and  made  a  slight  hissing  noise.  Placing  my  hand  in  contact 
with  one  of  the  jets,  a  sensible  warmth  was  felt,  and  three  jets  attached  them- 
selves to  as  many  fingers,  but  I  could  observe  no  smell  whatever.    The  jets 
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wcfe  not  pertDsnent,  but  lomelimes  went  out,  returning^  sgaln  wlien  the  snaw 
was  beavieat.  This  was  froiu  oue  to  three  a.m.  At  daylight  I  carefully  cs- 
amin^  the  pkcc^  but  bo  dracoloratitm  of  the  paint  was  to  be  seen.  The 
stem  in  thisi  part  Is  wood,  and  iron  pUtes  bolted  on  each  side^  and  it  appaiUi 
to  me  that  the  jet»  camje  out  between  the  woo  J  and  the  iroiL  The  barometer 
stood  tit  294  in.  The  ship  in  am  iron  one,  but  t  did  not  oba&r?e  auj  alterar- 
tion  or  other  effect  upon  the  compasses-  I  hiwe  aeen  the  same  phenomenon 
abroad,  but  never  before  in  fchese  latitLtdeii." 


MICEOSCOFY, 

The  Binoctdar  mth  high  PoT(?er^— As  we  stated  in  our  laat,  Messrs.  Powell 
&  Lealand  have  devii^ed  a  prism  appariituBf  by  means  of  which  the  binocu- 
lar ceases  to  be  any  longer  a  mere  toy  for  exhibition  at  conncrndnoni.  The 
iBstrumeut  can  now  be  easily  used  with  the  ^V  iuch  objective,  and 
even  with  -^^  inclr.  Two  ijoutrivaucea  have  been  already  employed, — ^the 
one  we  ha%*e  referred  to^  and  that  of  Mr,  Wenham.  We  do  not  think  there  is 
much  nifltcrial  difference  between  the  two  aminge- 
m^nta  eta  regards  their  powera  of  working.  We  have 
exunined  the  circulation  in  VaUisneria  with  Messrs, 
Bi^eU  &  Leaknd'a  appatatus,  under  the  ^'^  ^^^ 
ISo.  I  eye-piece^  and  have  been  much  pleased  with 
the  nesuit  Although  the  stereoscopic  effect  is  by  no 
means  m  great  iis  one  might  have  expected,  there  is 
ooQslder^ble  "reUef^  shown,  as  may  bo  seen  by 
watehing  the  movemcnta  of  the  gi'eeu  eorpuscl^* 
Besides  there  is,  of  course^  tlie  advantage  of  employing  both  eym,  which, 
even  if  there  wen;  no  stereoscopic  effect,  affords  the  observer  considerablo  L^ase 
during  prolonged  investigation.  The  action  of  Messrs.  Powell  &  Leoland's 
device  will  be  apparent  from  the  accompanying  diagram. 

Kew  Celk  /or  Tfwm^tin^  Q/;jed,f.-^Mr,  Charles  Collin  s,  of  Titchfield  Street- 
has  jujst  shown  iis  some  very  ingenious  cells,  which  bid  fair  to  do  away  with 
the  old  glass  forms.  They  are  made  of  pure  tin,  and  being  cut  by  a  punch 
made  specially  for  the  pur|)osej  there  is  no  trace  of  bevelling  on  their  edges, 
FrODi  the  difficulty  in  cutting  out  thin  glass  rings  for  cells,  their  pricse  h 
necessarily  very  high  ;  the  rings  of  tin  can  be  sold  at  less  than  half  the  price  of 
the  glass  ones,  and  may  be  more  easily  mountc<i.  It  suggested  itself  to  i\»  that 
the  different  expansions  of  glass  and  tin  would  cause  cells  so  conatmcted  to 
leak  on  exposure  to  changes  of  temperature  ;  but  Mr*  CoUias  assures  iis  that 
this  is  not  the  case. 

r/w  IVhuh  <yf  €Mrod\ta.—Mmsm,  Baker  have  sent  us  an  admirable  speci* 
men  of  the  '*  wheels  "  of  this  aberrant  and  worln-like  echiuodcrm.  Thi^y  an* 
certainly  the  M&st  »pecimena  we  have  yet  seen,  aud  since  Meascfe.  ^asksiY  Vu-^^ 
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a  conaidcrable  stock  on  hand,  we  invite  the  attention  of  microBCopistB  to  sod 
specimens  as  wo  have  examined. 

ImprovemenU  in  ObjectiveJi. — In  his  address  to  the  Microscopical  Socictj, 
Mr.  Glaisher  pointed  out  the  recent  improvement  in  this  direction,  viz.,  iU 
application  of  the  single-front  lens  to  the  highest  powers,  in  place  of  the  triple 
combination  usually  employed  by  the  different  makers.  A  simple  anterior 
Ions  transmits  more  light,  gives  clearer  definition,  with  any  desired  extent  gf 
aperture,  and,  from  its  simplicity  and  comparative  freedom  from  errois  of 
workmanship,  is  worthy  of  recommendation.  The  chromatic  and  spherical 
aboiTHtions  may  be  perfectly  corrected  in  this  form.  Mr.  Wcnham  informed 
Mr.  Glai:»hor  that  there  are  now  object-glasses  existing,  of  various  poweis, 
having  only  a  single-front  lens,  that  will  challenge  comparison  with  the  bee*  d 
the  usual  fonn.  It  is  suggested  by  Mr.  Wenham,  who  has  made  pradicii 
investigations  in  the  optical  branch  of  Microscopy,  that  further  imp^OT^ 
meuts  may  l>e  anticipated  in  the  performance  of  object-glasses  by  discoveries 
connect eil  with  the  quality  of  the  glass  employed- — Ft<ie  reprint  of  Pres- 
dent*s  Address, 


PAPERS  ON   HISTOLOGY. 

Bi^TANT. — The  Colouring-matter  of  Sea- weeds. 
Movements  of  the  Diatomaceae. 
The  Aeriferous  Roots  of  Jussiiea. 
The  Seeds  of  Solanacea?. 

MKinoiNK.--The  Cause  of  Ague. 

Kitrate  of  Silver  in  Microscopy. 
Perivascular  Canals  in  the  Brain. 

ZcKn.vx?T.— Fwsh-water  Polyzo«L 
The  FiiOi's  Eve. " 


PHOTIX^RAPHY. 

I  »*<Ax>?  ItHix^rtAHi  lHA\H\fy.'-ThAt  phot<3^jn»pJiic  productions  cannot  be 

ivUisl  \4v\\  *s  ^vrtuatteau  a|^1<^a^»  a  ^*t  only  too  well  established.    The 

^mM\o  luw  Nvw  v\^viiK>\l  of  it  by  s^^iog  folios  of  choice  productions  and 

xN>xx>vi  vxf  invisuixsl  ^x^rtr^iti^  |viss  ^fadually  into  *•  the  sear  and  yellow  leaf"  of 

^Whv  <^s<^  MHi  i\tvUl,Y  ai«a(^H\tr.    A  tew  vwurs,  more  or  kss,  genendly  wotks 

*^     l^'Cvynfti^rs^  tvvv  have  lv»t  all  fiuth  in  the  absolute  peimanence 

MM»lttcik^  auU  ha\>?  Ix\c  b<^-n  looking  for  this  desirable  quality  in 

IwNiMw  ^  wkWIi  ihwr  experimentalists  were  industrioasly  striving 
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any  modification  of  the  olil  silver  pmcess,  which  thej  hsiva  now  ^Tought  tip 
to  such  a  pitch  of  perfect  ion.  This  fading  hfwi  been  prettj  clearly  shown  to 
be,  at  least  mainly,  due  to  the  action  of  the  hyposulphites.  The  print  tasts 
n  lon^r  or  &liortcir  time  in  proportion  to  the  degrees  in  which  the  iixing 
ogent" hyposulphite  of  ij(*dji— has  been  removed  from  thn  poper ;  but  the 
slightest  trace  of  it  will  assuredly  bring  ahout  the  destinction  of  the  photo- 
graph. The  only  chuuce  of  abaokite  jiemmneuce  appears  to  be  in  ita  com- 
^^te  elimination,  although  even  then  there  nre  other  elements  of  evil  which 

be  suspiciously  regarded.  We  have  hitherto  relied  fi^r  tliis  purpose 
Upon  the  mechanictil  action  of  water,  and  some  able  men  have  run  counter  to 
tlie  general  experience  by  afhmiinf*:  that  absolute  pennanence  coidd  be  ob- 
tained by  proper  and  sufhcient  wishing,  Mr.  C-firey  IpPO,  for  instimcet 
Bflserted,  about  a  year  since,  tiiat  he  had  tested  properly- washed  print«  with 
ft  very  delicate  and  certain  teat  for  the  hyposulphites  without  discoTering 
their  trace^  and  in  print^i  whicli  he  considererl  had  been  properly  wwahed* 
This  test  waa  that  of  phtcinj^  ^  few  drojK^  of  i;n  jdcoholia  solution  of  iodine  in 
icreiml  ounces  of  water,  and  applyini^  the  mnve  with  a  camera  hair  brush  to 
photographs  on  btarch-fjized  paper.  The  prei^ence  of  the  starchy  if  freed  from 
the  hypos^ulpliite  by  siifHcient  wanthiiig,  was  indicated  by  a  violet  or  purple 
stain  where  the  i^olution  was  applied  ;  but  in  printsi  not  thna  washed  the 
presence  of  the  hyposulphite  was  indicat<?d  liy  the  absence  of  such  fitain, 
which  could  bo  at  once  removed  from  the  woU-wiiisheci  [jriut  by  plunging  it 
into  a  solution  of  alkaline  hyposulphite.  On  the  other  hand,  Mr.  Dnwson, 
of  Kin^^^s  CollefTe,  in  a  recent  number  of  Tht  British  Joitrn/jU  of  Photo- 
p-apkiit  denies  the  power  of  mere  washing  to  give  pennanence,  '*  unless 
the  prints  h^ive  been  soaked  for  some  time  in  hot  water  so  as  to  remoTe  all 
the  size — even  then^  Kuppowing  the  paper  non-alburuenizedj — the  eliminattou 
of  the  whole  of  the  hyposulphite  is  pToblemiitical/*  He  adds, — "  Some  pho- 
tographers, we  iire  aware,  do  treat  their  prints  with  a  final  wai?h  in  hot  waller ; 
but  thh?,  of  course,  although  unquestionably  conducive  to  the  permanence 
of  the  proof,  does  not  remove  the  whole  of  the  size  in  which  the  h>'po- 
Rolphite  is  lockeii  up  ;  and  if  it  did,  the  paper  would  be  m  little  cohesive  m 
blotting-paper,  and  the  pr'mtit  woidd  lose  much  in  vigour  and  brilliancy,  Iw 
the  case  of  prints  on  albumen,  or  albumeniaed  paper,  hot  woter,  we  may 
re^aonahly  suppose,  has  n*>  more  powerful  effect  in  removing  hyposidphite 
from  iilbumen  than  cold  water,  if^  imleed,  it  has  so  much  ;  nnd  it  can  only  be 
by  acting  on  the  texture  of  the  paper  itself,  and  removing  the  sixe  therefrom, 
tliat  it  can  exercise  a  beneficial  intluenci*  at  all"  To  demonstrate  the  truth- 
of  hb  ideas  ou  this  subject,  souje  printii  which  had  l>een  washed  in 

mmung  water,  i\nd  with  the  utmost  care  and  attention  for  over  twenty 
houiv^ — and  the  Mnal  drippings  from  which,  when  subjected  to  the  tincture  of 
iodine  test,  displayed  no  trace  of  the  hn>o**3ulphite,--were  experimented  with, 
and  «lill  (favo  up  to  boiling  water,  in  which  the^^  wen^  steeped,  at  least 
one-fortieth  piirt  of  a  grain  of  the  dci^tnictivt^  element  to  tlie  half-sheet  of 
paper,  clearly  iihowing  that  the  cold  water  had  not  really  removed  it  rtll, 
jdlliough  it  had  eliminated  all  that  it  could  reach  or  had  influence  over,  Kow 
Mether  Mr.  Dawson  and  his  F^npporter^or  Mr,  Lea  und  hia  supporters  lie  right, 
^nther  photogj-riphH  fttde  so  universally  because  they  are  rarely  or  never 
H^geutly  wti^hed  after  the  process  of  fixing;,  or  because  it  is  impossible  to 
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lemoYe  all  trace  of  the  hyposulphites  from  the  paper  by  washing,  it  is  oertun 
that  they  do  fade,  and  few  dispute  the  final  cause  of  such  a  fading.  Therefon, 
a  discovery  vhich  destroys  these  mischievous  agents  altogether  cannot  but  be 
r^arded  as  most  important,  and  such  a  discovery  it  is  our  pleasing  duty  to 
annoimce  as  having  been  recently  published  by  Dr.  Angus  Smith,  F.R&f  in 
the  pages  of  The  British  Journal  of  Photography,  from  which  we  quote  :— 
''  Considering  that  the  cause  of  the  destruction  of  photographs,  apparently 
by  the  action  of  time  only,  was  in  reality  caused  by  the  amount  of  hypo- 
sulphite remaining  in  the  paper,  D.  Reissig,  of  Darmstadt,  contrived  a  mode 
of  washing  it  out  by  centrifugal  force.  For  indicating  the  presence  of  sulphur 
acids,  he  uses  a  small  galvanic  arrangement  with  one  cell,  and  deoomposiDg 
the  acid,  had  the  sulphur  thrown  on  a  piece  of  polished  silver,  whidi 
became  readily  blackened   in   the  solution.      Dr.  Theodore    Beissig,  my 
assistant,  examined  several  faded  photographs  for   me   by  his    brother's 
method,  which,  however,  appeared  unnecessarily  delicate,  as  it  was  found 
that  the  amount  of  sulphur  wan  very  large,  and  roughly,    we  thou^ 
in  proportion  to  the  amount  of  decay.     I  did  not  determine  how  much  wu 
hyposulphite  and  how  much  sulphate.     As  I  had  been  interesting  myself  in 
bringing  into  iLse  some  of  the  remarkable  properties  of  peroxide  of  hydrogen 
in  oxidizing  metals  and  organic  bodies  in  fluids,  it  seemed  to  me  that  we 
might  readily  use  it  for  oxidizing  the  hyposulphites.      I  am  supposing  that  the 
sulphate  alone  will  not  be  injurious."   Dr.  Smith  then  shows  how  this  power- 
ful oxidizing  agent  may  be  used  to  convert  the  mischieyous  hyposulphites 
into  the  innocuous  sulphate,  and  Mr.  Dawson,  in  the  same  number  of  the 
journal,  gives  the  following  experimental  illustration  : — "  Dissolve  in  a  wine- 
glass any  quantity  of  sulphate  of  soda,  and  add  to  the  solution  a  few  drops 
of  tincture  of  iodine.      The  solution  will  remain  permanently  discoloured, 
showing  that  sulphate  of  soda  does  not  dissolve  iodine.     In  another  wine- 
glass, half  filled  with  plain  water,  drop  sufficient  tincture  of  iodine  to  strike 
a  permanent  dark  sherry  colour  throughout  the  liquid  ;  then  add,  drop  by 
drop,  a  weak  solution  of  hyposulphite  of  soda  till  the  colour  is  dischariged, 
taking  care  to  add  as  little  excess  of  hyposulphite  as  possible.     So  &r  this 
experiment  shows  that  iodine  is  soluble  in  hjrposulphite  of  soda.   Now  fill  up 
the  glass  with  an  aqueous  solution  of  peroxide  of  hydrogen,  and  observe  tlK 
effects.    After  a  few  minutes  the  iodine  is  no  longer  held  in  solution,  and  the 
liquid  will  resume  the  dark  sherry  colour  it  had  before  adding  the  hyposul- 
phite of  sotla.*'     Every  chemist  will  readily  exphiin  this.     To  apply  this  new 
chemicsil  agent  to  this  new  use,  take  the  print,  iif^r  fixing  and  washing,  and 
soak  it  for  a  short  time  in  a  solution  of  the  peroxide  of  hy^^lrogen  of  the 
strength  of  Siiy  one  ounce  of  a  ten-volume  solution  in  forty  ounces  of  water. 
OfHjltitiH'ji. — The  photographic  serials  often  amuse  us  by  showing  upon 
what  slight  and    insufficient  grounds   a  person  can  sometimes  dub  himself 
"  inventor,"  and  what  a  trifling  mollification  of  some  old  process  frequently 
constitutes  what  is  ctilled  "  a  new  process.''   Such  pages  chronicle  the  rise  and 
fall  of  an  extraordinary  number  of  these  photographic  ephemera.     Amongst 
the  most  attractive  perhaps  have  been  the  modifications  of  what  is  most 
widely  known  as  the  opaltype,  to  which  we  called  attention  some  time  since  ; 
but  of  late  complaints  have  been  rife  as  to  the  uiu^iable  nature  of  all  these 
processes,''  and  most  of  them  have  therefore  been  quietly  deposited  with 


other  eitmct  niodiiicatioiis,  Huch  na  ihd  Alnbftstine,  tlie  Elephiiutinoii,  the 
MeLamotfpe,  &c.,  in  the  well'tilled  luDibcr-roooi  of  obUvton.  At  n  recent 
meet  Log  c*f  the  Phiht^lelphiit  Photographic  Society,  the  eminent  pbotagriLph^r 
And  ablo  experimentdiiit,  Mr.  Wenderoth^  gave  the  rejitulu  of  hb  prsictit^ 
experiieiice  with  muh  of  Uiase  proceases  as  still  Linger  tunoDg^t  us,  atul  his 
^oncluEiojiA  are  those  which  our  best  English  photogi^iphers  have  oJiSO  arrived 
flt^  He  denatinces  the  whole  class  as  equtdlj  mi^chievouH,  but  Haj4  of  the 
H^iKlia-cMoride  nicdlAcation^  ^^  It  Li  of  this  style  particularly  that  the  cry  of 
^fpig  \m&  been  raided  by  thoao  who  hsve  been  pmctising  it.  When  firet 
^  publt&bed,  I  gave  it  a  fair  tri/il^  und  ob tamed  tiome  fair  pictureSf  but  soon 
foiiod  that  iu  resitlt^  could  not  be  depended  on,"  Thii  experience  iiccords 
with  that  we  ImvG  met  with  hi  many  other  quarters^  and  was  t|uesti<*ued, 
w«  believe,  by  none  of  the  authoritica  whi>  were  present  at  the  reading  of  Mr. 
Weuderoth^s  interesting  paper.  With  wet  collodiont  with  dry  collodionj 
with  the  cdlodio-chlotide,  with  gektino* chloride,  with  albumen,  and  with 
aalted  collodion,  the  pretty  and  attractive  ojjal types  meeni  eqaally  fiigitiTe, 
tliftir  ms^T  beuig  measured,  not,  as  in  the  cftse  of  siilvei*  prints,  b^  years,  but 

Magic  FhaiograpJi^. — A  playful  application  of  photography  for  the  pro- 
duction of  a  new  kind  of  "parlour  ma^jic"  has  sprung  into  exLstenee  sinee 
o-nr  la^t  suiuniaiy  wjis  writtL^n.  This  had  be^n  termed  "Magic  Phtjtogtaphy.** 
A  piece  of  apparently  plain  albumeni2«Hl  paper  is  supplied  the  purobaser^ 
together  with  a  piece  of  blotting-paper  ;  by  pl^iciug  the  ktter  over  the 
former,  and  wetting  it|  an  image  is  developed.  As  light  baa  nothing  to  do 
with  this  process,  it  b  regitnied  by  the  uninitiated  as  very  wonderful,  but 
the  ei[pknation  ih  anutsbigly  simple,  *  When  inninersed  in  a  saturated  isolu- 
iion  of  bichloride  of  mercnryj  a  fixed  unt-oned  print,  which  has  been  weO 
II  washed,  wil!  gradually  disappear-  A  piece  of  blottm;?-pipeT,  which  hm  been 
II  soaked  in  a  w*eak  solution  of  hyposulphite  of  aoda  and  dried,  will,  however, 
when  wetted  and  laid  over  the  paper,  restore  the  image  very  quickly,  and 
when  ih^  image  so  restored  k  well  washed,  ii  if*  pennanent. 

Th&  Nitrate  of  Sihcr  Bath. — A  contributor  to  Lti  Sciaict  poat  T&ttg  points 
,  out  tho  dan^rer  pbotographeKj  nin  of  being  deceived  as  to  the  actual  strength 

I  of  the^  silver  bat  hi*  by  the  inconsiderate  iiHtj  of  the  ordinary  lirgenlotnet^r. 
An  old  bath  contains  a  considerable  quantity  of  iodide  of  silver  in  the  place 

II  of  nitrate,  allhotij^b  its  density  may  remain  but  slightly  changed  from  that  it 
had  when  new ;  and  the  author  accordingly  reconunenda  the  dis»olve<l  iodide 
of  silver  to  be  precipitated  by  adding  to  the  bath  its  own  bulk  of  db^tilled 

.  wator,  filtering  off  the  clear  solution  when  it  has  settled,  iind  then  atren^Tthen- 
^^g^with  fresh  nitrate  of  silver.  This  suggestion  h  not  ne^,  hut,  iis  it  has 
^^Bl  neglected,  it  is  worth  repeating, 

^^^tfitpedimawl  ''Composition  rhoiographff.'*—Tht5  term  "  Composition  Pho- 
logmphy  "  haa  been  applied  to  one  of  the  most  unscientific  and  iuartktic  of  all 
the  many  appUcations  of  photography  as  an  art ;  and  one  which  directly  riolatei 
every  rule  of  gtiod  taste  and  pictorial  truth.    It  rcpi-esent^  a  speciei  of  patch- 
work procesijby  which  pictures  taken  at  different  times  and  from  different  j»o  in  ts 
»   of  view  are  "  composed,"  or  mther  ineon;Truou^H|j  combined,  in  the  printing, 
,1   for  the  sake  of  producing  a  photogmph  larger  in  size  aud  more  ambitions  in 
,   ili  mipposed  pretenaions  than  o there.    As  this  proc^Vi  strange  to  say,  hum 
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heen  ypry  holly  ami  per^evfringly  uphold  in  c^rtJiin  *>f  the 
fHsmls^  we  wtfi^e  ple^i^ed  to  fitiil  in  one  of  them  ttoriii'  iirticlei  fmtD  t}i«  mi  iI 
Mr*  A,  H.  Wall,  explaining  tlje  groan db  upon  which  they  ftbuitld  X^  ili»> 
eaUTSi^ed  anil  denounced*  As  it  i^  iiitpo68it»ie  thot  olijecla  cam  v^ver  his  e^ 
rectly  repre.«enW  m  th(*T  are  sma  hj  more  than  one  person,  or  at  wicw*  ihtn 
oue  tiine^  the  Inwa  of  fver^pective  show  thnt  td  be  in  fttrictly  luvurate  dntvvitf 
the  represoutatitjti  should  be  such  a»  one  i^enion  ne^  when  Jitnri«iif^.c  hi  iit»^ 
pWe,  and  with  the  eyt^  at  one  point  of  ek*rati«n.     Now  the  ran  n- 

of  these  *^  eom^KiBirion  "  photojjmphs  ahno«t  invamblv,  and  fV  -f 

ncjcesflitv,  wre  taken  with  the  cameiu  hi  poj^ition?*  re h* timely  d  h 

with  rcpird  to  die  hcij^ht  of  the  lenn*  the  disUnra  of  iht  lenn  frojn  \ 

Knd  its  iwsition  to  ihe  right  m  loft  thereof.  Thus*  notliirj^r  h  more  tsommua 
in  pbot^gmphs  of  thiti  description  than  to  iind  Ijidf  h  dosteu  dilferf>nt  poiiU* 
of  night,  neiirly  ns  nmny  horiEon-lineH,  and  three  or  fotir  o^ntrwdictoi^y  pomli 
of  diiftance ;  and  jet  themi  ]>rodiictiona  hare  l>e€n  awHr<l^d  medaU,  aod  tfcf 
process  of  thus  RpoUitirf  ji  set  ot  i^ood  pictnivfi  to  imike  thiit  mon^TnJiilT 
■which  vi*.ihitO!J  ovfty  rule  of  art  and  s*denee^  hns  been  npheld  as  tht?  Itigbrtl 
aim  of  photogrjiphy. 

Phtr-ftmniti^. — Messm.  Walmsley  &  Co»,  of  Milton  Street,    ■ 
OHppleijHte,  liuve   tntrtKliK^ed  n  mw  frjimt  called  **  Mineml  Ei  b 

they  Btmngly  rcc^tnnvmid  for  niiiking  pbotogmphie  pliit^f  chcMuirailly  ckaB 
Tfith  mpidiiy  and  certainty.  It  dlftefs  from  the  ordiniiiy  preiMfatiou»  M 
Wnscole,  its  si>cciftc  gravity  being  "860,  and  it**  boiling-point  170  d^grt^t.  sad 
by  l^ftvin^j'  In  the  evupomtion*  which  k  vety  riipitl,  no  smelL 
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A  eurmuM  Pfop«rf*f  of  Mttg^ittk  03tid4  of  Iroti  hua  b^n  damioastiHted  I 
Mr.  Spencer,  of  Euston  Bquaiis  in  the  preparation  of  his  ingv^nioufi  fitti 
Ho  has  fchtiwu  thut  tins  nuijytnwtic  carbide  poescsaen  the  power  of  conTirftiJ 
0xyKi»ii  rnto  OAone.  Henoc  the  oxide  becomes  a  most  valnabl©  materinl  f*>f  t 
c<iiiftrui*Uon  of  filters!,  since  by  completely  burning  npor  oxidizing  dl  ^yrgm 
ttuittcrfi,  it  rt>ndcr3  water  pnic»     Mr.  spencer  says  its  purify iug  pmpcrtyl 
'*  due  tu  itj*  ^K)wer  of  attrttctiut^  o>iyiren  tii  its  surface,"  which  then  ♦*  beeoim 
chttnifini  irit**  iijtone— lif,  at  kvujt,  a  body  havirig  it«  pn>perties.'*     He  r^gan 
ij«otiert»  ^N-tvyijt^ij  pobrbtpd,  mid  consider!*  that  ojtygen  wlierj  uttittct^d  f*y  i 
magnetic  »tuliftliiutx>  becouica  po!»^ri7.edt  just  as  u  needle  is  pohirizod  wh(| 
(ittn*ctt\l  by  u  iKiwerfid  niapieL     The  •]  nest  ion,  howevoi,  nmy  be  r?uaed  a*  I 
whether  tlierf*  i«  »uch  n  Citing  as  8ctf-exi»tent/^o^amrJ  tm/s;c*/|  W'lth  little  tdmc 
vt(  n  delitttti*  ftU^^wer  being  njcrived.      That  the  magnetic  carbide  do«!s  Vitxmk 
oxyuvu^  Mr.  SjHJucer  considers  to  lie  establbbed  by  the  f«cts  that  air  ] 
tbjx>ngh  ri  layer  of  it  turm*  lincltire  of  ^uaincum-pfijwr  bine,  ii»  would  orjoi»« 
tJmt  the  carliide  itjw^lf  luros  the  tbicttnt*  blue  ;  anti  tijat  water  filtei-ed  tbrouj 
the  oxide  into  a  i»ob\tion  of  wtarrh  and  iodide  of  ^lotaasimn   renders  it  1 
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Mue.  May  not,  we  suggest,  Uie  tjxide, — which  must  not  be  et^^stttUbie,  btit  iii 
llie  ajuorphous  state, — hare  aeon  im  on  prineiple  of  action  with  spongy  platmum 
and  charcoal  J  and  other  non-matfnetic  poroiis  bodies  ?  But  whatever  be  the 
theory  of  iti  action,  its  effects  in  removiofj  oxidizable  and  other  organic 
matlt^r  from  water  are  imdoubted, — Vide  Medicfd  Titties  and  GazeU*^^  April. 

Ti^  Absoq}t%on4itiis  of  the  JMd^ium  ^peetrunu — At  a  late  meeting  of  the 
Manchester  Philoflophidll  Soeietf,  Frofessor  Eoacoe  stated  that  he  had  re- 
c^ired  a  letter  from  Professor  Bnnsen^  announcing  the  discovery  of  a  niotei 
inl'ere:*tiiig  and  tmportont  fact,  namely,  that  the  well-known  black  abHnrption- 
lines  of  the  Didymitmi  spectrum  when  examined  with  ixvlarized  Ih^ht  vary 
iccording  to  the  direction  in  which  the  light  i»  allowed  to  pisfi  thron;^li  the 
injsliiL  Tlti^  lihow.'f  tliut  the  position  of  the  black  absorption -lines  b  in  stmto 
degree  dependent  upon  the  physical  structure  of  the  body  through  which  the 
light  piiBses,  and  \s  not  merely  determined  by  it«  cheniical  comititution, — 
Vide  Proci'tdin^s  of  Fhilm(^jhtc(il  Soeldff, 

A  H  E.rj)la»im  Paper,  which  Ls  intended  to  be  a  substitute  for  gunpowder, 
hnfi  been  invented  by  Mr,  G.  S.  Mellaud,  of  Lune  Street,  London,  Tlie  Artlmu^ 
nrhich  derotes  an  article  to  the  subject,  sLatcH  thul  it  in  paper  impregnated 
with  a  composition  fanned  of  chlorate  of  potashj  i)  pwrts  ;  nitmte  of  putiisb, 
4^  ;  prusKiiite  of  potash,  3^  ;  powdered  chiircoiil,  ^^  [  uturch,  y?  P^irt ;  chiw 
ittat€  of  potash,  x'tr  P^^rt  ;  and  water,  79  pints*  These  are  mixed  imd  boiled 
dufing  one  hc»ur.  The  solution  lij  then  ready  for  use,  and  the  paper  passed  iu 
fihe^ts  through  the  solution.  The  satunited  paper  ia  now  ready  for  nianu- 
foctiirinff  into  the  form  of  a  (^irtridge,  and  is  rolled  into  compact  lengths  of 
any  retjuired  diamtter,  Th^c  rolk  may  also  be  made  of  re<juired  lengths, 
fttid  cut  up  afterwartb  to  suit  the  charge.  After  rolling,  the  giui'paper  is  dried 
at  21-2"  K  ;  and  Ima  the  appearance  of  a  compjict  greyinh  mam.  ExiJerimentd 
have  been  made  with  it,  and  it  kis  been  reports!  favourably  of,  as  a  ]>erfeet 
sulietitute  for  gunpowder,  superseding  goU'Cotton  and  ull  other  explosives. 
It  is  said  to  be  safe  alike  in  manufucture  and  ui  use.  The  paper  is  dried  at  a 
Tery  low  tempemtiune.  It  may  be  freely  handled  without  fear  of  explosion, 
which  is  not  prodnceti  even  by  percussion.  It  is,  in  fact,  only  exploded  by 
contact  with  fire,  or  at  equivalent  temperatiurs.  In  its  action,  it  in  quick 
and  powerftil,  having:,  in  thb  respect,  a  decided  advantage  over  f^unpowdcr, 
Iti  u.^e  is  unaceutnpn  nied  by  the  greasy  residuum  always  observable  in  gim- 
barn^ls  that  have  been  trrwl  with  gmipowder.  Iti  explotioa  produces  less  smoke 
than  from  gunpowder  ;  it  is  siud  to  give  less  recoil,  and  it  is  less  Hable  to  de* 
terioration  from  fkmiJuesiH.  It  i^  readily  protected  from  all  chance  of  damp^ 
a  solution  of  xyloidin  in  acetic  acid.     The  xyloidin  m  prepared  by  acting 

paper  with  nitric  acid,  one  part  thereof  being  dissolved  in  thrji'e  pv^irts  of 
acetic  acid  of  KiK?cifie  gravity  of  1'04(^ 

The  Formatimi  of  Icf.  at  fp-mt  D^ths. — An  interesthig  instance  of  this 
pheaf>menon  has  recently  been  recorded  by  the  Detroit  Water  Commissionera, 
who  have  for  a  long  time  (some  years)  met  with  difficulties  in  obtaining 
water  from  the  river  during  winter:— The  inkt  pipe  extends  into  the  river 
for  II  diHt-jmee  of  15D  feet,  and  on  the  end,  which  is  belUshaped  and  turned 
Upwards,  there  ii*  a  horizontal  strainer  pierced  with  half-inch  holes.  When 
the  riv^r  w  covered  with  ice  over  the  strainer,  the  ice  does  not  collect  at  any 
pe  of  cold,  but  the  greatest  difliciUty  recuiB  when  the  thermometer  iang^e«i 
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from  7'  or  8°  to  18"  or  20°  above  zero.  When  the  mercury  rises  above  2(f| 
however  suddenly,  the  ice  disappears.  The  greatest  collection,  it  has  beet 
obscn-ed,  occurs  at  night,  and  when  the  sun  is  obscured  by  clouds ;  bot^ 
when  the  sim  is  unclouded,  no  difficulty  is  ever  experienced.  The  obserra- 
tions  do  not  state  the  effects  of  a  cloudless  night. — Vide  The  Reader. 

The  LhrtricitUs  of  Iron  ami  SUtl. — The  doctrines  of  our  British  physicist, 
Dr.  Joule,  relative  to  the  electricities  of  cast-iron  and  steel,  have  been  quite 
corroborated  by  the  i-esearches  of  M.  Thenard.  The  French  chemist  was  not 
aware  of  Dr.  Joule's  invest ig:itions  till  he  cauie  to  publish  his  own,  buttlMi 
he  acknowledged  their  priority  in  a  graceful  nuuiner. 

iVtir  M<^ho<f  of  prodncing  la, — Signor  Tonelli  has  constructed  an  ice-makioi 
iiUM?hine  which  is  intended  for  household  puiposes,  in  which  compiessed  stem 
replaces  the  ammonia  or  sulphurous  acid  gas  used  in  the  ordinaiy  Tn*f4iin»r 
One  of  his  small  machines  will  make  from  9  to  11  lbs.  of  ice  per  hour  at  a  oat 
of  JiL  to  id.  a  pound.  The  pkn  adopted  is  briefly  as  follows : — In  ooe 
cylinder  a  solution  of  common  salt  is  placed,  and  to  this  another  cylinder  is 
:idapteil  Tlie  sidine  solution  is  then  heated  (not  above  212')  and  the  stem 
is  {^lA^^sed  into  the  second  cylinder.  After  about  an  hour  a  tap  between  tlie 
two  cyliudoT^  is  tunuxl,  and  the  one  containing  the  compressed  steam  is  placed 
in  a  vessel  of  Ci>ld  water. 

DiminutioH  of  T*mprraturf  in  makiny  AUoffS. — It  was  stated  by  Dr. 
Phipsou.  at  a  late  meeting  of  the  Paris  Cliemical  Society,  that  a  very  sudden 
^1  of  temperature  is  occasioneil  by  mixing  certain  metaLs  together.  Tlie 
most  extmonlinar\-  descent  of  temperature  occurs  when  207  parts  of  lead, 
lis  of  tin,  2S4  of  bismuth,  and  1,617  of  mercury  are  alloyed  together.  The 
external  temperature  being  at  +170'  Centigrade  at  the  time  of  the  mixture, 
the  thoriuomoter  instantly  falL*  to  — 10'  below  zero.  Even  when  these  pro- 
portions an^  not  taken  Avith  absolute  rigour,  the  cold  produced  is  such  tlot 
the  moistun^  of  the  atmosphere  is  immedktely  condensed  on  the  sides  of  the 
vtnssol  in  which  the  metallic  mixture  is  made.  The  presence  of  lead  in  the 
jUK>y  d^Hs  not  apjK'ar  to  be  so  indisjvnsable  its  that  of  bismuth.  Dr.  Pliipson 
explains  this  fact  by  assuming  that  the  cold  is  produced  by  the  liquefacdon 
at  the  onlinar}*  temperature  of  the  air  of  such  dense  metals  as  bismuth,  &C., 
in  their  ivntact  with  the  mercury.-  -Vide  The  RiadtTj  May. 

TTir*  Cwr-Fo'iL—ThiS'  vessel,  which  was  >upposed  to  effect  such  a  revoln- 
tion  in  the  phy^iios  of  ^hil>-buiMin^^  does  not  appear  to  have  the  wonderful 
ixnver  Avhioh  was  thivrini^iiHy  attrilmteil  to  it,  if  we  may  believe  the  French 
pilot  who  bt\nij:ht  the  Havn'  Kxit  to  London.  He  says  her  average  speed 
w:wt  7  to  7i  knots  a:i  hour.  She  Whuve^l  exceedingly  well  at  sea,  rolling 
U^s  than  other  v^vso^s,  which  must  K^  due  rather  to  a  jmiicious  disposition  of 
thv*  woii;h:s  aKvinl  th:iu  to  any  siability  derivable  from  the  round  form  of  her 
immors<\l  transveixo  s<vtioii. 

I  >i'  ?n\  it  ion  o/*  th  <  « V  i«  ^  )■  I .«  ir  Iro-i  SJt  ip.<, — Mr.  Hopkins,  who  has  for  a 
loii^  while  Kvu  o\|vriin«'nting  on  this  subject,  looks  upon  an  iron  ship 
as  a  hui;e  Kir-magnot,  whos*^  ivlarity  ho  projvses  to  neutralize  by  means 
of  magnetic  l»rttieriv^  of  gnv-it  power,  ;»nd  thus  remove  all  deviatioiL  Mr. 
Hopkins  has  rtwivinl  jvnuission  frv>:ii  Sir  John  Hay,  the  chairman  of 
tho  Millwall  Ship-building  Ov>mpciny,  to  experiment  upon  the  Northumbfr- 
ttMHit  duri;\:  !h»»  spaco  of  four  months    This  vessel  has  been  built  and  plated 
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the  aume  direction,  with  her  head  to  the  north,  and  may  therefore  be 
GcpeeliKi  to  he  strongly  polarized.  Should  Mr.  HopkinB*s  method  prove  suc- 
eeasful,  he  wil  have  made  a  mmt  imiKirtant  step  in  thm  difiicult  braiseh  of 
Kdence, 

VapfttiT  Damiies. — A  memoir  has  been  pre^iented  to  the  French  Ae-ttdemy 
n  which  the!  uuthor,  M.  H,  St  Ckin.'  DcnUc  described  an  experiment  giving 
Bcular  proof  of  the  dissociation  of  the  vapour  of  perchloride  of  phosphonih 
IJ^alugh  tempemtare.  The  foU owing  is  tJio  mode  in  which  the  experiment 
ms  made  : — The  ftuthof  heateti  in  an  oil  bi*th  two  eolourleisj  gla^  tubcis,  one 
Bontaining  a  mixture  of  equal  volume-s  of  chlorine  and  air,  the  other  per- 
^doride  of  pho«phorn8.  The  ends  of  the  tubes,  project uig  n  short  distance 
Spom  the  bath,  were  flattened,  so  that  the  colour  of  the  eontenti  might  be 
Elbserved  and  compared,  a  very  minute  opening  being  made,  so  that  the 
expanded  giises  might  escape.  According  to-  aJl  amdogyf  the  vapour  of  per- 
el^rido  of  pbost>honis  should  be  colourlesa,  and  if  at  a  certain  moment  it 
became  jeHo wish-green,  the  natural  inference  would  be  that  it  contained  free 
^hl^rine  ;  and  at  the  temperature  at  which  the  two  tubci^  possessed  a  yellow 
colour  of  cqUBl  intensity,  it  might  be  inferred  that  the  decomposition  of  the 
perchloride  waft  complete.  Qualitativelyj  thb  experiment  succeeded  admLrably. 
5lie  colour  *>f  the  chlorine  vam  seen  to  be  developed  as  the  temperature  rosen, 
ted  no  doubt  of  the  diBsociatlon  remained  ;  but  the  iiiithor  m  a«  yet  unable 

Idbtaiu  exact  numerical  restdts  of  the  extent — Vide  Contpkf  Reiidus^  May. 
■n  EUetrical  Padcllt-fivgint  Ima  been  devised  by  and  constructed  for  an 
Ikm  nobleman,  General  the  Count  de  Mot  in.  It  iji  adsipted  to  a  small 
P  which  Is  intended  to  ply  on  the  kiige  kke  of  the  Bolii  de  Boulogne j 
Whm  the  following  construction : — There  are  two  upright  hoops,  about 
B  feet  6  inche?j  in  diameter,  placed  3  inch^  apart,  in  the  periphery  of  each 
which  are  enca«cd  W  olectro-nnignetH,  placed  opposite  each  other  Between 
there  h  another  hoop  or  wheel,  of  soft  iron,  of  the  sjime  diameter  aa 
Ihe  others,  and  so  articulated  as  to  receive,  when  alternately  attracted  by  the 
ioagnets  at  each  side  in  succeasion,  a  stjrt  of  rolling  from  wide  to  side,  or 
waddling*'  motion.  To  this  wheel  i^  fixed  on  axis  about  7  feet  long,  which 
bnns  the  prime  moving  shaft  of  the  machine*  When  the  wheel  between 
mugneta  takes  IIr  rolling  motion ^  it  causes  the  ends  of  this  axis  to  describe 
J  one  end  turnii  the  crank  of  a  fly-wheel,  while  the  other  end  is  adapted 
famework,  on  the  same  principle  lus  the  pentagrapb,  which  enlwrge^  the 
p^Qii  received  from  the  central  diise^  and  communicates  it  in  the  fonu  of  n 
ilrolcie  by  a  connecting  rod  to  a  crtmk  on  the  paddle  shaft.  This  end  of  the 
iliioving  bar  iUso  sets  to  work  the  distributors  for  alternately  establi&hinj?  and 
fitting  off  the  elcetric  communication  between  the  uiagncti*  and  the  liattery, 
^liere  will  h*.  in  all  16  elements  of  Bunsen'ii.  The  force  of  the  machine 
while  at  work  with  four  elements  was  found  to  be  one-^^uarter  man-power, 
io  that  with  16  cells  the  power  will  be  about  that  of  a  muiL  The  pKwJdle- 
Irheeia  are  2  feet  6  inches  in  diameter. 
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ZOOLOGY  AND  COMPARATIVE  ANATOMY. 

Preservation  of  the  Young  among  Crustacea. — M.  Eugene  Hesse  has  made  a 
singular  discovery  of  a  mode  in  which  the  young  are  preserved  among  khm 
of  the  parasitic  entomostraca.  The  larvae  are  united  to  the  mother's  body 
by  a  natural  cord  or  fibre,  which  passes  from  the  parent's  body  to  the  frontil 
appendage  of  the  young  animal.  This  fibre  does  not  play  the  part  of  u 
umbilical  cord,  but  it  preserves  the  young  from  danger  when  the  parent 
migrates  from  one  fish  to  another. 

A  Species  of  Silk-spid^ir. — An  American  journal  reports  that  a  spedmen 
of  the  above  was  found  by  Dr.  Wilder,  while  in  camp  on  Folly  Island,  ii 
Charleston  Harbour.  From  the  body  of  one  of  these  insects  in  one  hour  tnd 
a  quarter  he  wound  150  yards  of  yellow  silk.  The  next  year  another  ofBcw 
wound  from  30  spiders  3,484  yards,  or  nearly  two  miles  of  silk.  A  sin^ 
thread  of  this  is  strong  enough  to  sustain  a  weight  of  from  54  to  107  grains. 
The  species  was  shown  to  Professor  Agassiz  and  other  naturalists,  to  whom  it 
was  new.     It  is  proposed  to  cultivate  it. — Vide  TJie  Boston  Journal. 

The  Mode  of  Formation  of  lanthina^s  Float  has  been  discovered  by  M. 
Lacaze-Duthiers,  whose  paper  on  the  subject  was  translated  in  a  late  number 
of  the  Annah  of  Natural  History.  The  float  consists  of  air-bubbles,  which 
the  creature  imprisons  by  throwing  off  a  mucous  secretion  from  the  anterior 
extremity  of  its  foot.  The  animal  cannot  swim  without  the  float,  which  it 
thus  artifically  constmcts. 

Ckneagenesis  among  the  Cecidomija^. — The  strange  mode  of  reproduction 
among  the  Cecidomyas,  which  has  been  demonstrated  by  Herr  Wagner,  has 
led  to  some  controversy  among  European  natnmlists.  Indeed,  the  investiga- 
tions referred  to  may  be  regarded  as  some  of  the  most  important,  in  respect  to 
the  results,  that  have  been  made  during  the  present  century,  for  they  in  some 
measure  bear  out  the  views  of  M.  de  Quatrefages  on  what  is  erroneously  styled 
ParthenogeneMsy  and  corroborate  the  doctrine  laid  down  by  Professor  Huxley 
in  his  memoir  on  the  reproduction  of  the  Aphis.  Of  course,  we  allude  only 
to  the  facts  elicited  by  Herr  "Wagner's  researches,  and  not  to  his  method 
of  viewing  or  explaining  them.  Our  present  motive  in  directing  attention 
to  them  is  because  of  a  paper  which  has  been  presented  to  the  Royal 
Academy  of  St.  Petersburg  by  Von  Baer.  In  this  the  author  combits 
several  existing  theories  without  throwing  much  light  upon  the  obscure 
question  of  gcnea^jenesis,  and  proposes  a  new  term,  pcedogenesis^  for  all  those 
processes  by  which  an  immature  creature,  such  as  a  larva,  reproduces  off- 
spring. 

The  Anatomy  of  the  Foot  and  Leg  of  the  Phalanger  has  been  carefully 
studied  by  M.  Alix,  who  read  a  paper  on  the  subject  at  a  late  meeting  of  the 
Philomathic  Society  of  Paris.  The  pajxjr  contiuns  an  infinitude  of  anatomical 
details  concerning  the  relations  of  the  bones  and  muscles  of  the  foot  and  leg. 
but  is  too  technical  for  an  abstract  in  these  pages. — Vide  Vln^titut,  May. 

^eomtng  Treatise  on  Exotic  Birds. — A  splendidly-illustrated  treatise 
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Upon  "  Exotic  Ornithology"  has  been  commenced  by  Dr,  P,  L,  BckUsr  and 

Mr.  O^bert  Bakin,     It  i*  to  be  issued  in  parts,  nnd  la  to  consist  of  a  series 

cf  coloured  lithographic  UlustrationB  of  new,  or  hitherto  tmfigiireJ,  birds. 

Thus,  by  forjning  a  suppleineDt  to  Terarainck*a  Planeh^  colori^f^j  it  will  bo  ii 

Bio»t  TiiliMible  work  of  reference  for  zoologists.     To  the  dcaeription  of  each  of 

h^H^  sapttriea  figured,  the  authoiB  will  endeavour  to  add  a  complete  Ikt  of  the 

KjQtlier  knowa  species  of  tbe  genus.    The  first  sGtim  of  this  work  will  contain 

ElM|llites.     It  will  be  publiished  in  twelve  partw,  at  inten^als  of  about  two 

F^iontbs.  Only  200  copiea  quarto  will  be  jmblisbed, 

Tht  Affintti^g  ttf  the  JJoih.  —  Tbe  opiniou  which  Professor  Owen  has 
ji&cently  adfipted  lu  re^ird  to  the  affinities  of  the  Dodo  have  beeu  in  j^reat 
purl  conHrmed  by  the  obseI■vation^l  of  M.  I^Iilue  Edwards,  the  veL^ran  French 
3EOologist,  In  a  memoir  whicb  M.  Edwai'da  laid  liefore  the  Academy  st 
Sciences,  he  ^tJited  that  bo  far  as  the  evidence  bo  was  able  to  gather  froiu  the 
examination  of  a  ,set  of  boiiei*  lately  brought  from  the  Mauritius  went,  it 
jdiowed  tk*t  the  Dodo  belonged  not  to  Raptorialj  but  to  Ra^orial  bmla,  Ita 
affinities  are  niofit  witl  tbc  Columbida?,  or  Pigeon  fa,rnily,  althougb  it  must 
always  be  regarded  as  an  extremely  aberrant  Uicitiber  of  this  group.  This  is 
especially  ihown  by  the  fonuation  of  the  atemunj,  or  breast-bone,  whicb  is 
■Aninlike  that  of  a  pigeon  as  it  is  possible  to  conceive.^ Comj;/(f^  H^idus^ 

f  The  Loconiofion  ofFuh:s, — The  views  of  M,  FeriL  Monoyer  are  not  without 
interetit*  1^0  niovemeat  of  tisbeti  through  the  water  takes  place,  he  says,  by 
the  action  of  tbe  tad,  and  prindpaUy  of  tbe  caudfil  fin.  Wlieu  the  pro- 
gression is  rapid,  the  other  fins  play  no  part  in  locomotion.  When  the  fiah 
ivisbes  to  Btop,  it  does  so  as  an  otiriisnian  woidd  by  produting  **  Imck water,'* 
nrhich  it  effects  tlirough  its  pectond  tins.  The  other  fins  way  be  employed  in 
this  latter  oi}eiation,  but  tbeir  only  use  is  to  prevent  the  iiab  turning  round 
nn  ita  transverse  axis- 

IHicase  among  OysUn,.—  In  a  report  which  was  not  long  since  issued  by 
the  luHtitute  of  Cbrii&tiauja,  there  h  an  account  of  an  investigation  of  a 
di»eaj*e  among  the  oysters,  whicjh  is  mid  to  render  theao  mollii;sks  lugbly 
ciiuigeroas  to  eat.  The  discovery  \Vi\H  made  in  the  course  of  an  inquiry  into 
the  C4Hi»e  of  tjeveral  mysteriaui*  deatby  and  coses  of  severe  indisposition,  wliicb 
tine  medical  men  were  entirely  unable  to  account  for- 

Saw  Iq  pracurc  Fre^t^watrr  Fohjzaa, — In  a  letter  addressed  to  the  editor  of 
the  AnnulK  of  NaJturat  History^  tbe  Rev*  W.  Honghton  makes  some  remarks 
cf  a  highly  practiciil  value.  He  m^H  that  the  most  successful  way  of  pro- 
curing these  animala  is  to  hunt  for  the  ckiracteri^stic  Mnioblmh  (whicb  may, 
in  mo&t  cases,  be  found  in  great  numbers  at  the  surface  of  the  water  in 
winter  and  spring),  end  to  take  a  supply  of  this  water,  with  aquatic  weed*i, 
luni  pkce  4tll  in  a  glaas  vessel  exposed  to  Kubdued  light,  and  kept  in  a  mode- 
rately warrii  room*  Tbe  statoblasts  wdl  soon  germinate,  and  produce  speci- 
mens  for  examination.  In  this  way,  he  says,  I  biive  obtiuncd  young  specimens 
of  CrUiaidta  nnd  various  specimens  of  FluTjtatdia.  Indeed,  tbe  naturalist 
will  ftnd  it  well  worth  his  'wbile  to  take  at  rmidom  a  can  of  water  alid  a  hand- 
ful of  fio»ib water  wecd^i  at  any  time  durijig  the  open  weather  in  winter,  and 
to  keti)  a  ghi.is  vessel  or  two  of  this  water  and  weed  m  bis  sitting-room  for  a 
few  weelw,   lie  will  be  rewiirded  by  discovering  nsre  tomiH,  of  minute  aquatic 
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life.  On  examinine  *  resael  oi  water  Ixwz^t  frotn  ibe  cunl,  I  dncoTqcd,a 
about  a  fortni^i's  time,  a  imre  and  beaocifiil  :S^anoccm,  Bereial  Mtticaiaf 
FaludiaUa,  and  joang  CrUtaUHa.  FaimdiaUa^  like  lV«i«ritt22a,  is  u 
exoepcion  to  the  rest  of  the  CuziiiT.  beii^  pFif^nnttl — ^Vide  A  nnaU  of  SatMni 
Hidcnt,  Na  xcix. 

Tki  A^or  aa4^  TNii^n^i  ftrj*  </  ^■wrim  will  be  fdllT  described  in  the 
forthcoming  vork  of  >lr.  D.  G.  EGioc  of  Xe v  York.  This  work  is  to  be  isoed 
in  parts.  19  bv  24  inches  in  size,  oc^ntainisg  each  firv  plates  ooloared  bjhad, 
with  a  conclodin^  part,  of  text :  price  for  each  part.  10  didfaus^  Only  90P 
copies  win  bepablished.  Mr.  Elliot  is  aathor  of  a  monograph  of  thePttt^ 
or  ant-thiTLshesw  in  one  vohmie,  imperial  folio,  with  31  plates ;  and  of  a  inooo- 
graph  of  the  Tdraonina.  or  Groose  tribe,  in  one  T<4anie,  with  25  platen  h 
cftch.  the  birds,  with  onlj  two  exceptions,  are  of  life  siul 

TTu  Fkyncio^  of  tke  Fuk's  fye. — A  Terr  ebborate  paper,  descripdYe  of 

the  anatomy  of  the  fish's  eye,  has  been  poblished  by  Dr.  Henry  Frippi    We 

cannot  here  go  into  the  minute  details  of  the  anatomy  of  the  eye  in  fishei.  bd 

we  giTe  the  foDowing  conchssioBS  as  those  at  which  the  author  has  arriTed  :— 

1.  That  the  £&h's  Tisic>n  is  clear  for  near  objects,  azkd  that  the  great  refiadire 

power  of  the  lens  ,  a  prolate  spheroid  haring  great  density  of  snbstanoe)  ii 

adequate  to  the  prodxiction  of  a  defined  pictare  at  short  focal  Hiat^n^^  ffca 

when  rays  of  light  pass  thrv^u^  so  deiise  a  medium  as  water ;  objects  in  U» 

air  near  the  water  being  seen  aLo,  just  as  if  they  touched  its  sor&oe  at 

the  point  where  the  ray  is  bent.     ±  That  no  '^aoconmiodation'  sndi  as  ii 

known  to  exist  in  the  himian  eye,  fw  the  perfect  definition  of  objects att 

distance,  occurs  in  fishes — or.  at  least,  is  not  provided  for  in  the  same  manner; 

the  passire  state  cf  the  dsh's  eye  being  tlut  in  which  it  is  enabled  to  see  near 

objects,  no  active  or  phy>:olog:ca!   chancre  appears   necessarr  for  ordinaiy 

Tision.  whilst  physical  dispersion  of  li^ht  on  the  wat^r  renders  distant  objects 

less  li-ible  :..>  excite  atteniion.     3.  TiLii  the  ins  has  no  porwer  of  reflex  action  od 

stimulus  of  li^t.  and  its  inmiobilitii-  is  in  harmony  with  the  optical  deficiency 

of  ^  accommodation"  and  the  physically  dencieat  illumination  of  the  waten. 

4.  Tlut  the  dioroid  glanJ  i»   no:  an  or^an  intended  to  assist  or  prodnoe 

•^  acconunoiition"  of  focil  distance  of  the  kas,  but  that  its  rascular  dianM^ 

ter.  as*!  the  absence  of  any  muscular  or  el^nd  element  in  its  composition, 

lead  necessarily  to  an  interpretation  of  functions  dii^^ctlr  reLiting  to  the 

static  o^ndirion  of  the  circulating  fluid,  and  the  chan^^es  of  dynamic  force 

exerted  by  the  heart  under  varying  pressure  from  without  on  the  fish  s  body 

Hiat.  in  fine,  by  such  an  arrangement  analogous  examples  of  peculiarities  in 

the  Tenons  cirrdlasion  of  mammals  and  other  animal<  dwelling  in  the  wato' 

being  well  known*,  prvxtection  to  the  delicate  tissues  of  the  eye  is  afforded  in 

the  compensation  balance  of  pressure  within  and  without   the  circulating 

system.     5.  That  there  results  fn>m   the  globular  shape  of  the  eyeball,  a 

secondary  reflection  of  rays  of  liirht  from  the  liottom  of  the  eye  against  the 

inner  pigmented  surfiM«  of  the  choroid,  which  may  perhaps  intensify  the 

retinal  action,  and  probably  stimulate  the  cells  of  the  pigment  membrane  to 

aecreto  their  molecular  jHgment  from  the  renous  flexosea  of  the  choroid.^ 

Vide  Proceeding  of  Vu  BrUloi  yat^ndifts  Soeiitf. 

^*<  Meiamerphm*  af  Intttts, — In  the  interesting  and  instractive  lectures 

^  Sir  John  Lubbock  delivered  in  the  Boyml  Institataon,  the  foUowing 
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[  e0ttc]aedoQ5  wero  speciiilJ^r  dmwa  as  tbo9e  mofit  important  to  be  boiniD  in 

'mind.    In  some  ri?spectB  they  n^rrec  very  dosdy  wttb  the  views  expressed  bj 

BL  QuatrefiLges  in  his  exceUent  treati^p  ou  the  *^  MeUimorphoses  of  Man  &nd 

jjilie  Lower  Animals": — L  That  the  pi^esence  of  metamorphoses  in  inscctR 

depends,  in  j^Teat  measure  at  least,  upon  the  early  stale  in  which  they  quit 

I  the  egg.     2,  That  nietamorphoses  are  of  two  kinda  —  daTelopm^otal  and 

ad^ptationoL     3.  That  the  appai^nt  abruptne^  of  the  changea  which  they 

lUidergo  nrisei  in  great  measure  from  the  hardness  of  their  skin,  which 

permits  no  gradual  alteration  of  form,  and  which  h  itself  rendered  necesaary 

in  order  to  afford  sufficient  support  to  the  muscles.     4  That  the  immobility 

of  the  pup^  or  dirp^fis  depends  on  the  mpidlty  of  the  changes  going  on  in 

IL     5.  Thut  although  the  majority  of  insects  go  thfoagh  three  well-marked 

itag^es  after  leaving  the  e^,  still  a  lar^e  number  arrive  at  maturity  through 

m  somewhat  indefinite  number  of  alight  changes.     6.  That  the  form  of  the 

]art%  of  each  speciea  depends  in  great  measure  on  the  conditiona  in  which  it 

foae:     When  an  animal  Is  hatched  from  the  egg  in  an  imuiature  form,  the 

eactemal  forces  acting  upon  it  are  different  from  those  whieh  affect  the  mature 

fann^  and  thus  changes  are  produced  ia  the  young,  hearing  reference  to  its 

present  wants   mther  than  to   its  ultimate  form*     7.   Whon  the  external 

0igniis  arrive  at  Uiis  final  form  before  the  orgtms  of  reprocJuctiou  are  matnrvd, 

Ihese  changes  aoie  known  a^  metamorphoses  ;  when,  on  the  contrary,  the 

0i^^fEns  of  reproduction  arc  functionally  perfect  liefore  the  external  oigann^ 

or  when  the  crentm-e  hsts  the  power  of  budding,  then  the  phenomenon  i» 

known  m  alternation  of  generationa.     Inlets  present  every  gradation,  from 

aimple  growth  to  alternation  of  generatlonB-     8.  Thus,  then,  it  appears  pro* 

i  tio^le  tliat  this  remarkable  phenomenon  may  liavo  arisen  from  the  simple 

c^mimstance  that  certain  animals  leave  the  egg  at  a  very  early  stage  of 

development,  and  that  the  external  forcea  acting  on  the  young  arc  different 

1  ffom  those  which  affect  the  mature  foria    9.  The  dimorphism  thus  produced 

differs  in  many  import4int  respects  from  the  dimorphism  of  the  mature  form 

which  we  find,  for  instance,  in  the  ants  and  bees  ;  and  it  would  therefore  be 

convenient  to  distinguinh  it  by  a  different  name, 

L     The  Fhyiti/)lo(ji^al  Plwnojmnoti  knimm  as  tht  Fm>(t  of  Fuh, — In  a  very 

loBm'hafltically' written  memoir  on  this  subject,  M,  Dufossi^  observes, — **  It 

^  would  be  a  mixappliciition  of  the  physiological  definition  of  the  word  voice 

to  use  that  word  for  tlje  parjjfwje  of  designating  sounds  so  very  different  one 

from  another  as  those  of  fish-^     He  therefore  propones  to  sum  up  all  the  pho- 

jiomena  of  voice  in  fishers  under  the  terrible  title  of  ichthyopsophosy. — See 

^fmptt*  Rmdm,  April  30. 

fhme  nrmarkaffle  Mis-scles  in  MoiiJ:mfH.~ln  a  paper  read  V»efore  the  Nntuml 
History  Society  of  Dublin,  on  the  iith  of  April,  Dr.  A.  Macalister  recorded 
i^^e  interesting  points  in  the  anatomy  of  Quadrumamw  The  subjoined  is  a 
"lilleC  abstract  of  his  paper  : — The  arrangement  of  the  muscles  in  all  animals 
mdicates  the  exiijtenci?  of  nn  ideal  archet^ype,  of  which  the  varioua  indiviL^ual 
leries  are  modificidions,  and  of  this  type  there  are  numeroua  and  definite 
modifications  in  each  chvgs  of  animals,  so  as  to  constitute  class  or  even  generic 
distinctions.  The  Quadnmiamt,  or  monkeys,  have  usually  in  tht«  respccl 
some  definite  characteristics  of  muscuhir  armngement  ;  such  as  the  absence 
of  im  opponent  muscle,  and  also  of  ti  distinct  long  flexor  for  the  thumb,  0*'- 
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prolongatioii  of  the  latissimos  dorsi  to  the  oleGnmon,  a  thoracic  rectus,  ud 
many  others.  In  sevenl  species  of  monkey  examined  by  me,  pecoliariUes 
were  obsen-ed  which  have  not  been  before  recorded ;  snch  as  a  foaifold 
f«erie3  of  pectoral  muscles,  the  fusion  of  gluteus  medius  and  pyrifonnis,  the 
existence  of  a  coraco-capsular  muscle,  as  well  as  of  the  hitherto  unnoticed 
muscle  infia-spinatus  secundus,  &c.  These  all  occuired  in  the  Capuchin 
monkey  {Cebu$  capucicusX  The  opponens  pollicis  was  present  in  this  ceboa, 
and  also  in  a  cereopithecus  quite  separated  from  the  other  short  muscles  of 
the  thumb.  An  extensor  of  the  metatarsal  bone  of  the  great  toe  was  like- 
wise present  in  several  species,  either  with  or  without  a  separate  exteoitor 
hallucis.  An  acccssoiy  scalenus  likewise  occurred  in  cebuR,  "as  well  as  a 
double  gemellus  inferior.  In  no  instance  was  the  slip  peroneus  quartus 
present,  which  is  of  such  frequent  occurrence  in  man,  but  peroneus  quintus 
existed  in  many  species.  Many  of  the  aboTo  arrangements  have  been  found 
OS  anomalies  in  the  human  subject. 
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ON   THE   MOVEMENTS   OF   THE   DIATOMACE^. 


BY  E.  RAY  LANKESTEE, 


IT  19  but  a  few  yeara  since  the  power  of  movement  was 
thoughfc  to  be  confined  to  and  characteristic  of  aDiinala 
alonOj  to  the  exclusion  of  both  plants  and  minerals,  and,  indeed, 
the  prevalence  of  this  notion  has  left  tmces  which  arc  still  very 
evident.  Whilst  the  power  of  movement  has  been  shown 
to  be  almost  universally  present  among  the  lower  cr^^ptogamic 
plants,  it  is  only  in  those  cases  where  the  presence  of  ^'  cilia  -' 
has  Ijeen  observed  and  the  organ  of  locomotion  thus 
detected^  thnt  all  doubt  has  been  dispelled.  In  the  case  of 
the  jniuute  Deamidiacece  and  Diatomacefej  such  mystery  has 
veiled  the  cause  of  movement  that  the  most  ingenious 
and  conflicting  explanations  of  the  phenomenon  have  been 
ofiered,  the  latter  gi*oup  of  organisms  being  sometimes 
referred  to  the  animal  kingdom.  In  passings  it  may  be 
mentioned,  that  ^'  movement "  is  no  longer  to  be  considered 
as  belonging  even  to  animals  and  plants  aloue*  The  researches 
of  Mr.  Sorby  have  shown  that  in  minute  cavities  contained  in 
ci'ystalline  rocks  rapid  oscillations  are  continually  going  on, 
owing  to  the  movements  of  bubbles  of  air  floating  in  liquid* 

Tlie  characters,  however,  of  the  movements  exhibited  by 
animals,  plants,  and  minerals  difier  considerably,  and  there 
can  bo  little  doubt  that  careful  observation  only  is  needed  to 
distinguish  them.  Tbo  movement  in  the  mineral,  whether  of 
"  molecules/'  as  described  by  Kobert  Brown,*  or  such  an 
noticed  by  Mr.  Sorby,  is  dependent  on  the  simplest  external 
causes,  either  pbysical  or  chemicnb  In  the  plant,  movement 
is  either  continnous  and  recurrent,  or  the  result  of  momen- 
tary irritation,  whilst  iu  the  lowest  Rhizopod  or  Gregarina 
the  movements  exhibited  are  over  varying,  and,  appai'eiitl3^, 
are  dependent  on  the  most  diverse  causes.  The  object  to  bo 
attained  by  the  movement  of  both  plants  and  animals  may 
he  broadly  stated  as  either  reproduction  or  nutrition,  contact 


*  Miscellaneous  Botanical  Works,  Ray  Society^  1860. 
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with  another  mdiyidual  or  with  suitable  food**  Aiid  here  I 
think  we  may  find  some  explanation  of  the  fact  that  there  is 
greater  simplicity  in  the  naovements  obserred  iu  those  plants 
whose  protoplasm  is  not  imprisoned  in  cellulose  than  in  the 
motions  of  the  lowest  animalB, 

The  food  of  the  plant  is  carbonic  acid  and  ammonia  dlssolv^ed 
in  water ;  that  of  the  animal  is  formed  mateiial,  solid  or  viscous 
particles  of  proteinaceous  matters*  Hence,  while  the  most 
rhythmic  movements  are  sufficient  to  bring  the  plant  in  con- 
tact with  fresh  currents  of  water  charged  with  its  nutrition, 
this  nutrition  is  ever  present  to  act  as  the  exciting  cause  of 
motion.  Not  so  with  the  more  highly  organized  protoplasm  or 
Barcode  of  the  lowest  animaL  Its  food  is  not  everywhere  held 
in  solution,  but  is  suspended  in  the  form  of  solid  particles, 
or  localised  nutritive  fluids,  hence  greater  irritability  and 
more  varied  power  of  locomotion  are  needed  :  contact 
with  minute  particles  of  varying  chemical  nature,  and  tho 
irritation  of  different  gases  in  solution,  act  variouEly  on  the 
more  sensitive  protoplasm  of  the  animal  as  exciting  causes  of 
motion.  In  the  animal  kingdom  the  protoplasm  becomes 
more  and  more  differentiated  as  we  ascend  the  scale,  until  we 
get  distinct  sensory  and  motor  systems,  nerves,  and  muscles. 
In  the  plant,  as  we  ascend  the  scale,  the  protoplasm  is  more 
and  more  enclosed  by  its  sheath  of  cellulose,  and  moveme 
become  only  the  rare  exception,  or  the  simple  i*esuJts  of  grof 

Before  proceeding  to  the  consideration  of  the  movements  j 
the  DiatomaceiB,  let  us  see  what  other  plants  exhiljit  mov 
ments,  and  of  what  kind.     The  most  common  movement 
the  higher  plants  is  that  resulting  from  growth,   such  as 
underground  extension  of  bulbilli  in  Orchids,  and  the  elevation 
of  trees  from  the  ground   by  the  resistance  offered  to  the 
downward  growth  of  their  roots*     Light  acts  as  a  great  cause 
of  movements  of  a  certain  kind,  the  sunflower's  daily  taming, 
and  the  shutting  and  opening  of  the  petals  and  leaves  of  nearly 
all  flowers,  showing  that  the  light  and  heat  of  the  sim  produ(?a 
certain  chemical  and  physical  effects  in  tbe  tissues  of  plants    i 
which  result  in  movement.     Similar  to  these  movements  b^H 
dependent  on  the  more  accidental  irritation  of  contact  withlP^ 
foreign  body,  are  the  phenomena  exhibited  by  the  stamina  of 
the  Barbary,  by  the  poUinia  of  the  Orchids,  and  the  leaves  (  * 
many  so-called  sensitive  plants.     The  sudden  extension  of  (' 
spiral  flower  stalk  of  Valhtjsna  is  a  remarkable  example  oft 
subservience  of  the  phenomenon  of  motion  to  reproductic 
as  in  the  case  of  the  Orchids  and  others.   The  active  gyrations 

♦  By  food  h  here  meant  all  external  ngfiuts  ne^««wfy  tg  the  sappwi 
of  life.  .^^ 
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and  rapid  movements  of  tiie  spores  of  Algm  are  anotlier  class 
of  plant  movementSj  the  cause  of  wliicli  is,  lioweverj  ob scare. 
The  movements  of  Vol  vox  and  its  allies  are  due  to  the  produc- 
tion of  the  protoplasm  iato  evor-wayingj  hair-like  processeSj 
or  '^  cilia,^'  while  the  oscillating  movements  of  the  long  fila- 
ments of  the  confervoid  Oscillatorias,  and  the  minute  Bacteria 
and  Yibriones  are  like  the  motions  of  individual  ciha.  The 
movement  of  the  Daamidiaeeas  ia  very  slow,  and  somewhat 
siiDilar  to  that  of  the  Diatomacecej  the  cauae  of  both  perhaps 
being  identical.  In  the  vesicular  spaces  at  the  pointed  ends 
of  Cloderiitm  and  other  Desmidsi  granules  in  rapid  movement 
are  to  bo  observed.  This  phenomenon  of  plant-motion  may 
perhaps  be  connected  with  the  '^  circulation  "  of  chlorophyl 
granules  in  the  tissues  of  Chara^  AnaehariS^  and  VaJisnvrlUf  and 
depends,  as  also  may  the  vacuolar  pulsations  of  Volvox,  and 
the  circuhition  of  granules  in  the  protoplasm  of  Ehiaopoda,  on 
osmotic  currents* 

Nearly  all  the  phenomena  above  alluded  to  require  the  most 
careful  and  painstaking  inquirjj  both  as  to  their  immediate 
and  indirect  causes ;  aud  until  such  inquiries  have  been  made^ 
they  can  be  only  hypothetically  arranged  and  explained. 

We  now  come  to  the  movements  of  the  DiatomaceEe,  which 
have  lately  received  a  most  minute  investigation  from  Professor 
Max  Schultze  of  BonUj  endiug  in  a  satisfactory  and  conclusive 
explanation  of  the  method  and  nature  of  locomotion  in  these 
organisms.* 

It  is  necessary  here  to  remark  that  tho  Diatomacese  are 
minute  organisms,  consisting  of  symmetrical  siliceous  shells 
of  various  shapes,  appai*ently  enclosing  organic  matter;  the 
shell,  or  ^*  frustulo/'  is  elongatedj  boat-shapedj  square,  or  cir- 
cular, and  is  composed  of  two  equal  and  symmetrical  halves, 
or  valvci^,  joiued  longitudinally  in  most  species.  The  line  of 
juncture^  on  either  side,  is  called  the  ^^  suture  '^  or  '*  raphe/* 
and  it  is  along  this  lino  tliat  the  diatoms  frequently  divide, 
prodocing  new  individuals.  Disposed  along  the  "raphe**  in 
many  species,  in  long  ones  more  especially  near  the  ends  of 
the  frustule,  are  numerous  minute  holes  in  the  siliceous  shell, 
called  "  puncta  *^  or  "  foramina/'  The  Diatoms  may  be  roughly 
divided  into  three  groups,  viz,,  those  which  live  free  and  apart 
from  each  other,  those  which  live  in  chains  or  stalked  groups, 
and  those  which  Hve  encased  together  in  large  numbers  by  a 
branching  gelatinous  envelope*  It  is  only  in  those  species 
which  are  free,  and  in  some  few  of  the  fixed  and  chain  species, 
that  movements  have  been  obser\'ed.  Any  one  who  gets  a 
handful  of  duckweed,  or  conferva,  from  a  pond,  and  places 


*  Max  Scbultze's  **  Archiv  fiir  Mikr,  Anatomie,^'  December,  1615. 
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same  of  its  ''  droppings  '^  under  the  miCToscopo^  is  certain  ta 

observe  some  forms  of  Navhula,  Niizschia^  or  Sifncdra,  ex- 
hibiting these  movements.     The  motion  is  of  a  peculiar  kind^ 
a  slow  J  regular  advance  in  a  straight  hne ;  a  httle  hesitattOD  ; 
then  another  slow,  rectilinear  movement,  followed  perhaps  by 
another;  then  a  few  moments'  pause ^  and  a  return  upon  nearly 
the  same  path  by  similar  slow,  rectilinear,  recurrent  movement- 
It  is  particularly  noticeable  that  an  obstaclo  in  the  path  does 
not  affect  the  Diatom,  which  does  not  shrink  from,  or  avoid^ 
foreign  bodies  in  any  way*    There  is  not  the  sbghtest  evidence 
that  the  contact  with  a  foreign  body  affects  the  nature  of  the 
movement,  as  it  nearly  invariably  does  in  the  lowest  Protozoa, 
Either  t!ie  obstacle  is  pushed  on  one  side,  by  the  motor  power 
of  the  Diatom,  or,  should  it  bo  too  largo  for  this,  the  Diatoi 
remains  in  apposition  with  it  for  as  long  a  space  of  time 
would  have  been  occupied  in  its  forward  movement,  had  thai 
been  unopposed.     The  rate  of  these  movements  in  the  Diatoms 
is  slow  when  compared  with  some  of  the  rapid,  darting  evi 
lutions   of   Infusoria ;    but,    as   compared  with   the  rate 
crawling  movements  in  animals,  it  is  escceedingly  rapid.    Some 
of  the  most  rapid  Diatoms  are  estimated  by  the  Kev*  ^^^'*  Smitli 
to  move  about  four  hundred  times  their  own  length  in  three 
minutes )  that  is  to  say,  a  Diatom  -^^  of  an  inch  in  length 
moves  more  than  the  ^^  of  an  inch  in  a  second.    That  this  i^i 
a  very  rapid  movement,  if  considered  as  a  crawling  movement, i^H 
apparent  from  the  fact,  that  a  snail  moving  at  the  same  propoff^ 
tionate  rate  would  accomplish  the  distance  of  a  mile  in  two  hours. 

No  organ  capable  of  producing  these  movements  of  the     i 
sihceous  fmstulo  are  apparent    to   the  observer  on  his  first 
inspection,  and  many  varied  bj^otheses  have  been  advanced 
as  to   their   cause,  based   frequently  upon   the  most  carefiil     I 
observations,  though  more  often  on  erroneous  ones. 

The  various  explanations  offered  come  all  under  one  of  th 
heads,  viz.,  1st,  the  existonee  of  endosmotic  and  exosm^ 
currents;    2nd,  the   existence   of  cilia  on   some  part  of 
f rustule ;  3rd,  the  existence  of  a  snail-like  foot,  external  to 
the  fi*u  stole. 

Niigeli,  in  1849,  was  the  originator  of  the  first  of  these 
bypothesesj  and  his  explanation  was  adopted  by  Von  SiebolJ 
and  our  chief  English  authority,  the  Eev-  William  Smith. 
Niigeli  says  i — 

The  cells  have  no  speci&l  oi:gans  for  these  mDvemeuts.  But  aa  in  eoJi- 
i&qumce  of  tlieir  nutritive  prwjesseB  they  both  titke  in  and  give  ont  fiuitl 
matters,  the  celis  necessarilj  move  when  the  ntti>iction  and  the  einissbn  of 
the  fluids  is  unequally  dbtribtited  on  partsi  of  the  surface,  and  is  so  active  i* 
to  overcome  the  resistance  of  the  water  M 

Von  Siebold  demonstrated  the  existence  of  currents  on  tW 
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aurface  of  Nammilm  hj  means  of  indigo,  and  considered  Mb 
reBcarches  corroborative  of  Na^eli^s  liypothesis.  He  remarked 
that  indigo  particles  coming  in  contacfc  with  the  Diatom  re- 
mained quite  motionless  except  along  the  "raphej*^  the  lino 
of  suture :  here  ho  observed  that  the  granules  were  carried 
from  the  central  spot,  or  '^  umbilicus  ^'  as  it  is  called,  slowly 
along  to  the  terminal  ])oint3  of  the  frustule,  where  thej  stopped 
a  short  time  antl  were  then  again  carried  off  in  a  reverse 
direction.  He  found  the  currents  occasionally  so  strong  that 
bodies  of  some  siao  were  set  in  motion  by  them^  The  Hev»  W. 
Smith,  in  the  introduction  to  his  work  on  British  Diatoms, 
states  that  he  is  constrained  to  accept  Niigeli's  hypothesis. 

The  fluids  (he  remarlca)  which  are  concem&d  ia  tliese  actioiia  luust  enter 
and  be  emitted  through  the  ndnute  foraniiim  at  the  extromitie»  of  the 
niUceouB  valves  ;  and  it  may  easily  h^  conceived  that  an  eKcecdingly  small 
quflutity  of  water  expelled  throujfh  these  minute  apertures  would  be  suM- 
cieat  to  produce  movemeat  ia  bodies*  of  so  little  speciiic  gravity. 

He  concludeSj  however,  bjr  observing  that  ^*  the  subject  is 
one  involved  in  much  obscurity^  and  is  probably  destined  to 
remain^  for  some  time  to  comej  among  the  mysteries  of  nature, 
which  baffle  while  they  excite  inquiry/^ 

j  We  now  come  to  the  hypothesis  of  *^  ciliary  action p*'  Ehren- 
berg  was  the  first  to  start  this  explanation  with  singular 
confidence  and  inconsistency,  as  we  shall  see  that  he  had 
akeady  advanced  the  explanation  of  a  central  foot*  He  gives 
the  following  minute  detail Sj  whieli  have  only  the  most  remote 
foundation  in  fact^  in  reference  to  Surirella  gmn/tna  : — 

Loag  delicate  threads  projected  where  the  ribs  or  transverse  niarkiii^ 
of  the  sheU  joined  the  ribless  kteml  portioniSj  and  wHch  the  creatitrc  rolun- 
tflriJj  drew  in  or  extended^  An  animalcide,  ^  of  a  line  long,  htid  tv^'euty* 
foiiT  toT  every  two  pUtes,  or  ninety-aix  lo  oil 

These  ciliary  processes  were  stated  to  be  actively  vibratile, 
while  the  fi'ustule  was  declared  to  he  perforated  with  ninetj-six 
apertures  for  their  extrusion.  The  presence  of  hair-like  pro- 
cesses on  all  parts  of  the  fmstule  is  not  at  all  nnfrequent,  and 
it  is  not  improbable  that  Ehrenhorg  was  deceived  by  these. 
In  plate  XYIII.  {^g.  4)  I  have  given  a  drawing  of  a  specimen 
of  a  Hviog  NifzscJn'a  siffmoithsj  with  nnmerons  specimens  of 
another  Diatom — AnqJiora  ^nmniisshna — adhering  to  it.  This 
and  similar  specimens  I  observed  at  Cambridge  in  June^  18C5, 
The  Diatom  was  covered  with  minntCj  erect,  immovable  hair- 
like processes,  which  were  also  disposed  over  the  snrfacc  of 
the  parasitic  Ami^hor^^ ;  similar  hairs  were  not  uncommon  on 
other  species.  There  can  be  little  doubt  but  that  these  haira 
are  foreign  to  the  Diatomj  and  arc  in  all  probability*  tMu^^Viu 
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jTCw^fe-  Indepeiideiithr  of  the  correctness  of  Ehienberg's 
TKw^  a':5sr7  actkn  has  been  assigned  as  the  caose  of  move- 
sbrij  iiL  Daicms.  Mr.  Jabez  Hogg,  in  the  Journal  of  Micro- 
fwc^.****  S.-iemo'.  lS->5,  p.  2S5,  tells  ns  that  he  has  repeatedly 
si&soed  himself  thas  the  motire  power  is  derived  from  dlia 
asTszL^ed  arxcad  openings  at  either  end — in  some  also  around 
oec^r^  openfz^gs^ — which,  with  the  terminal  cilia,  act  as 
pftdiltes  oc  pr»:  jwtlers.  I  have  copied  Mr.  Hogg^s  figure  in  the 
p^e  as  an  i^teresiin?  and  instructive  warning  to  microscopioJ 
Cvjeerrer?,  tcr  Mr.  Wenham  'whose  knowlec^  of  and  famili- 
arhv  whh  the  <^tical  principles  involved  in  the  use  of  the 
zi£vT\>«cow  is  nmivalled]  has  dearly  shown  that  Mr.  Hogg's 
'"'  c£^  **  were  optical  illosions. 

There  is  yet  one  more  advocate  for  ''dlia"  to  be  enu- 
nensed.  The  writer  in  the  last  edition  of  Pritchard's 
*'  Infusoria ''  considered  that,  at  the  time  when  he  wrote,  it  was 
nci  sarlsfftctnrily  ascertained  that  minute  dlia  do  not  exist 
aJo::^  the  "'  rwhe,"'  causing  the  currents  of  indigo  particles 
described  by  Von  SiebokL 

Lastly,  we  have  toconsiderthehypothesisof  some  form  of  snail- 
Kk.^  foo^.  It  is  no  doubt  the  slow,  crawling  movement  of  the  free 
IHarosis.  together  with  the  very  considerable  power  exhibited 
by  them,  that  first  suggested  this  explanation,  and  not  any 
oKsierration  of  such  an  organ.  Ehrenberg  asserted  that  a 
aaail-hke  foot  was  piv»trnded  from  the  central  thickened  por- 
tion of  the  frustule.  known  as  the  "  umbilicus,^'  which  he 
believed  to  be  a  perforation.  M.  Focke  believed  in  the 
existence  of  many  such  protusable  feet,  of  a  temporary  cha- 
racter, while  Mr.  Wenham  advances  the  following  speculations 
on  the  cause  of  the  movements,  which,  fit>m  their  close 
apprv^ximation  to  the  true  state  of  the  case  as  ascertained  by 
IVotessor  Sotultze,  deserve  especial  attention.  He  says  {Joimial 
rT  Jf iVr.ViVj  4"cj7  Si-iV^i-:',  155(5,  p.  159;  : — 

If  c:ft;:»ed  by  the  action  of  ciliiu  such  exti«mely  npid  impulses  would  be 
i^^Tiinxl  :o  propel  ihe  coxnpaiaiiTely  Lu^  body  through  the  water,  that 
suTTvv^milini:  Kxiies  wou:d  be  jerked  away  far  and  wide.  A  «imi'Ur  effect 
would  be  obserrevi  if  the  pr>pulsion  were  caused  by  ihe  reactioa  of  a  jet  of 
water,  which,  according  to  known  laws  of  hydrodynamics  must  necessarily  be 
ejected  with  a  rapidity  szifficient  to  indicate  the  exbtence  of  the  current  a 
long  distance  astern.  I  coxisider  there  L?  nogroimdfor  assuming  the  motions  of 
the  Dsatomacea:  to  be  due  to  either  of  these  causes.  They  are  urged  forward 
through  a  mass  of  sediment  without  displacing  any  other  particles  than  those 
they  immedi;itelT  come  in  contact  with,  and  quietly  thrust  aside  heary  obstacles 
direaly  in  their  way  with  a  slow  but  decided  mechanical  power,  apparently 
cfldy  to  be  obtained  from  an  abutment  against  a  solid  body.  In  studying  the 
motions  of  the  Diatomacesv^  I  hare  frequaithr  seen  one  get  into  a  position  such 
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as  14)  ttecoitLe  either  supported  or  jammed  end  will's  between  two  o)>$tacles.  la 
this  caae  partidea  in  eontiict  with  the  sides  are  <^med  up  and  down  from  Ike 
extreme  ends  with  a  jerking  movement  and  a  stimnge  tendency  to  adherence^ 
the  XHatooi  seeming  imwiUiiig  to  part  with  the  captured  parti ele.  Under 
these  circumstances  I  have  distinctlj  perceived  the  undulating  moyement  of 
dn  €3;teT7ial  niemhrane  ;  whether  thiii  envelopf!  the  whole  GUifai^  of  the 
StUiceoua  valves  I  am  not  able  to  determine,  nor  do  I  know  if  the  existence 
of  such  a  membrane  has  jet  been  recpgnl^ed.  The  mtifveenient  tlmt  I  t^er  to 
occupied  the  ptojce  at  &\€  junction  of  the  tfffo  wUt^i^  and  is  caused  bj  tho 
undulation  of  what  h  known  as  the  "  connecting  membrane.''  Thi*  will 
account  for  the  progressive  motion  of  the  Biatomacea^  which  is  perfonned  in 
n  inamier  analpgottK  to  that  of  the  g£LsteK>pod&,  The  prtmaty  cau^ef  howeverg 
is  different,  and  not  due  to  any  property  of  animal  vitality,  but  arisea,  in  mj 
opinion,  ^m  the  effeets  of  vegetable  clrcTulation.  I  have  obeerred  sev^sfal  I 
corpu!^cles  of  uniform  m&  travel  to  and  fro^  apparently  within  the  membnafi 
which  h  thua  raisfed  in  wnves  by  their  pftssage. 

W&  now  come  to  the  researchea  of  Professor  Max  Scbultze^ 
of  Bonn^  which  were  published  in  December,  1865,  After 
a  review  of  the  history  of  the  subject  and  some  remarks  on 
the  external  cnrrents  in  Rhizo&oleniu  and.  Coscirwdmmnj  he 
proceeds  to  describe  his  very  minute  and  careful  obsorvationa 
on  a  marine  navicnloid  species,  the  PleHrom4jma  fintjuhitmn^ 
which  is  not  nnfreqnently  to  be  met  with  on  the  sea-ooast. 
The  P.  an^ulatum  is  to  be  preferred  for  GxamiQation  to  the 
larger  P,  hallicumj  beciiase  the  transverse  markinga  on  its 
irustule  do  not  impede  to  so  great  an  extent  the  observation 
of  what  is  going  on  within.  When  joa  have  a  specimen  of  j 
P,  wagidainm  nnder  the  microseope,  if  crawUng,  it  alwaja 
haa  lis  broad  side  tamed  to  view^  with  one  long  curved 
'^  raphe  ^*  uppermost  and  the  other  in  contact  with  the  glass 
on  which  it  is  placed  |  at  the  central  part  is  seen  the  thick- 
ened *'  umbilicus  ''  (Pi  XVIU,,  figs.  1,3).  Within  the  silioeoM  . 
frnstnlo  is  the  yellow  colouring  matter,  or  "  endochrome/' 
which  fills  the  cavity  more  or  less  completely,  and  is  arrang^ 
in  two  longitudinal  masses,  to  the  right  and  left  of  the  raphCt  | 
In  the  broader  part  of  the  frufttule  these  bands  of  endo*  ' 
chrome  descril>e  one  or  two  complicated  windings^  as  seen  m 
ihB  figurep  The  breadth  of  these  bands  varies  in  different 
individuals,  according  to  the  development  of  the  endochrome. 
It  is  only  possible  in  those  specimens  in  which  the  bands 
are  narrow  properly  to  trace  their  foldings  and  ascertain  that 
only  two  exist,  since  an  examination  of  frusttdes  richer  in 
endochrome  has  led  to  the  impression  that  there  are  four  of 
thskse  bands^  and,  indeed,  is  often  hardly  satisfactory  as  to 
their  eiistence.  Often  a  long  searching  is  required  before 
the  spols  which  are  not  occupied  by  the  endochroma  can  be 
discovered,  and  then  they  are  always  found  to  lie  mider  tha 
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j^phe,  and  particiilarly  near  the  umbilicus  and  extremitiell 
In  Fig.  3,  wriich  represents  a  specimen  after  iimnersion  9 
kyporoamic  acid,    it  is    seen   thut    the  coloured    bands  ara 
Bomewliat  removed  from  their  natural  position,      TBo  nen 
objeeta  which  strike    the  eye    in  examining  a  living  PIcitM 
7*osigma  are  highly  refractive  oil- globules*    These  arc  four  in 
number  ;  one  pair  near  either  end  of  the  Diatom.     Thcj  aM 
notj  howover,  all  in  the  same  plane,  one  globule  of  each  P^ifl 
being  nearer  the  observer  than  the  other ;  their  relative  pusiJ 
tion  is   best    seen  when   a  view  of  the    nan-ow  side  of  tha 
fmatule  can  be  obtaineJ,    so  that  one   raphe  is  to  the  lefl 
and   the  other  to   the  right,  as  in  fig,   2*      The  blue*bbclj 
colour,  which  is  assumed  by  these  globules  after  the  Diatun 
has  been  treated  with   hyperosmic   acid,  demonstrates  th» 
iJiey  consist  of  oleaginous  matter.     The  middle  of  the  cavityl 
of  the  Diatom -fru 3 tule  is  occupied  by  a  colourless  finely  gra- 
nular masSj  whose  position  in  the  body  is  not  so  clearly  s^ea 
^in  the  flat  view  of  figs,  1  and  3  as  iu  the  side  view  of  "fig.  2^1 ' 
"Besides  the  central  mass,  the  conical  cavities  at  either  cndoj 
the  siliceous  shell  are  seen  to  be  filled  with  a  similar  granular 
eubstancej  and  two  linear  extensions  from  eack  of  the  tkrtM 
masses  are  devclopedj   closely  underlying  that  part  of  tliej 
L  shell  which  is  beneath  the  two  rapha^i  so  that  in  the  side  view! 
P  (fig.  2)  they  appear  attached  to  the  right  and   left  edges  of  J 
tho  interior  of  the  frustide.     This  colourless  granular  sub* I 
stance  carries  in   its  centre,  near  the   middle  point  of  Uw^ 
Diatom,  a  rounded  nucleus -granule,  which  it  is  not  veiy  easy  i 
to  see  during  life  ;  but  may  bo  easily  demonstrated  by  the  use 
of  acid.     The  colourless  substance  is  what^  in  other  Din t<*mfij 
Professor  Sehnltze  has  shown  to  be  l^*otoplasm,  or  vi 
sarcode,  and  there  is  no  doubt  that  it  is  an  esscntiii' 
the  organization  of  these  minute  structures,     Tho  protopiasiG 
contains  numerous  small  refractive  particles,  which  hyperosmic 
acid  colours   blue-black,   and  proves  to  be   fat*     Professor 
8chultze  found  it  exceechugly  difficult  to  determine  the  exact 
boundaines  of  the  protoplasmj  on  accouut  of  the  highly  refi'ac* 
tive  character  of  tho  siliceous  shell,  and  the  obstruction  piT- 
sented  by  tho  bands  of  eudochrome.     In  the  side  viow%  givt'u 
in  fig.  2,  the  colouring  matter  is  not  represented ;  the  proti>- 
plasm  is  seen  to  extend  for  some  distance  as  a  fine  layer, 
projecting  from  the  cenb-al  mass,  and  passing  beneath  th<i  j 
|*i^phe  on  both  sides ;  but  after  a  short  distance  it  seems  to 
pdisappear:  it  is  exceedingly  hartl  to  say  absolutely  whether  hi 
is  continued   beneath  the  raphe,  as  the  granules  of  tho  proto-j 
plasm,  by  which  only  it  c4iu  be  recognized,  are  very  fine. 

After  a  short  distancei  Uie  protoplasm  reajipeurg,  and  U 
heaped  up  in  a  corr-n^        "        *a3  uti^'ui  Him  onnical  tcrmina- 
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tions  of  the  frustuJe*     Professor  Schult^e  obsenred  in  tliis  part 

of  the  protoplasm  J  witli  very  powerful  objectiveSj  a  rapid 
molGciilar  movement  such  as  is  well  known  in  tlie  Desmid 
ClvBterlmn^  and  further^  a  current  of  tjut  (jranuhs  of  the  prolo- 
pla.^n  atovij  the  raphe^  Pli^urosignia  aiujulatiim  crttwls,  as  do 
all  Dftitoms  possessing  a  raphej  along  this  line  of  suture.  To 
crawl  alongj  it  must  have  a  iixed  support.  Freti  swimming 
movements  are  never  to  bo  observed  in  this  or  any  other 
Diatom.  Accordingly,  Sehultze  invariably  found  that  the 
raphe  is  in  contact  with  either  the  glass  stage  or  the  glass 
coverj  between  which  the  Diatom  is  placed^  or  is  in  apposition 
with  some  foreign  body  of  considerable  size^  even  when  it  is 
standing  on  end,  as  is  sometimes  the  case.  When  the 
Plevronifima  crawled  along  the  smooth  surface  of  the  glass 
cover,  Schultsje  noticed  that  there  was  a  slight  turning  of  the 
longitudinal  axis  i  this  he  connects  with  the  fact  that  the  raphe 
is  inclined  to  opposito  sides  at  either  end  of  the  fruEtule  (see 
figures).  Having  thus  determined  that  a  moving  proto- 
plasmic mass  was  intimately  connected  with  the  raphe,  and 
that  if  thei-e  were  an  external  organ  of  locomotion,  the  raphe 
must  prove  to  bo  its  seat,  Behultze's  next  care  was  to  mi^ 
nntely  examine  the  cniTent  of  gi-annles  which  he  Lad  discovered 
in  the  protoplasm  underlj^ng  the  raphe*  If  he  should  find 
that  any  of  the  current  of  protoplasm  was  flowing  fuvicrnfiVt/, 
the  motor  organ  in  DiatomacoEe  would  be  discovered.  It  was 
impossible  to  see  any  such  phenomenon  by  simple  inspection. 
Accordingly,  Sehultze  repeated  the  experiments  of  Siebold, 
and  observed  the  same  fact  as  he  and  also  Wenham  had  done 
— ^namely,  that  particles  of  foreign  matter  stick  to  the  raphe 
as  though  it  were  covered  with  some  glutinous  material,  and 
are  caiTied  slowly  along  by  the  action  of  some  current.  This 
he  observed  in  many  Diatom acea^,  and  found  invariably  that 
foi"eign  particles  adhered  only  to  the  rapho  or  what  corre- 
Bponded  to  it.  ''  There  is  obviously,"  says  Professor  Sehultze, 
**  but  one  explanation ;  it  m  clear  there  must  be  a  band  of 
protoplasm  lying  along  the  raphe,  which  causes  the  particles 
of  colouring  matter  to  adhere,  and  gives  rise  to  a  gliding 
movement.  For  there  is  one  phenomenon  which  can  be 
compared  with  the  gliding  motion  of  foreign  bodies  on  the 
^Piatomacete,  and  that  hj  the  taking  up  and  casting  otl'  of 
■Articles  by  the  pseudopodia  of  the  rhizopoda,  as  observed, 
^(T  instance,  on  placing  n  liv^ing  Gromia  or  Miliohna  in  still 
-wrater  along  with  powdered  carmine.  The  nature  of  the 
adhesion  ancl  of  the  motion  is  in  both  cases  the  same  in  all 
reupeets.  And  since  with  Diatoms  as  unlceUnlar  organisms, 
protoplasm  forms  the  principal  part  of  the  cell  body  (in  nmny 
Gouses  too  distinctly  moving  protophtsm),  everything  suggests 
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that  the  external  movements  are  referrible  to  the  movemenfl 
of  tliis  protoplasm*^^  Unfortunatelyj  however,  as  it  may  ^emfl 
Professor  Schultze  could  not  see  this  protoplasm  ;  for  althougM 
he  had  clearly  witnessed  the  movement  of  granalar  protoplaa  J 
along  the  raphe  In  the  iniertor  of  the  frustule,  in  no  Diatoniq 
conld  he  observe  it  c^rkrmdhj.  liVhen  we  reflect  upon  the 
very  great  difficulties  oflered  by  the  minuteness  of  the  diatom, 
the  refraction  of  the  eiliceotis  shell,  and  the  close  packing  of 
the  endochrome,  we  cannot  but  admire  very  highly  the  per- 
severance and  acumen  displayed  by  Professor  Schultzo, 
Having  aatisiied  himself  that  no  estemal  movement  of 
gratiuhir  protoplasm  conld  be  det€>cted,  after  examining 
Pleuromgma,  SurirvHa,  and  many  others,  our  observer  c^me 
to  the  only  conclusion  open  to  him — and  that  was^  that  th 
protoplasm  moving  on  the  exterior  of  the  raphe  is  hyaliru 
and  totally  free  from  grannies,  jnst  as  are  the  paeudopodia  i 
Qromm  and  Bt^f^gia,  described  by  him.  The  minnte  per- 
forations in  the  shell  along  the  raphe  (alluded  to  above) 
BO  very  minute  a^  to  be  scarcely  appreciable  with  the  mic 
scope,  and  it  'm  through  these  boles  that  the  protoplasm  1 
to  flow.  Accordingly,  its  granules,  or  those  of  any  visibb 
sizcj  are  of  necessity  kept  back  within  the  fmstule,  whilst  the 
clear  hyaline  mattei*  flows  slowly  over  the  exterior  of  the 
raphe^ — moving  xvnth  the  inner  protoplasm,  whose  flow  is  more 
obvious  from  the  presence  of  the  grannies  suspended  in  iiH 
Hence  the  band  of  protoplasm  coating  the  mphe  has  th^| 
import  of  a  foot,  on  which  the  Diatom  creeps^  and  there  can 
be  httle  doubt  that  Professor  Schultze  has  set  the  long- 
debated  question  of  these  movements  at  rest*  I  should  wiSi 
here  to  point  out  how  very  near  Mr,  Wenham's  observations 
and  conclusions  were  to  the  truth*  The  undulating  membrane 
he  speaks  of,  is  no  doubt  Professor  Schnitzels  hyaline  band, 
whilst  he  also  observed  internal  currents  of  granules. 

Professor  Schultze  i^emarka  that  there  are  three  types  on 
which  the  holes  for  the  emission  of  the  hyaline  protoplasm  are 
arranged.  The  first  presents  ns  with  long  open  slits  on  the 
aurfaee  of  the  frustule,  corresponding  with  the  raphe,  and  k 
seen  in  Navkuta  viridu,  and  its  allied  forms*  The  second 
type  has  the  raphe  closed,  but  with  fine  openings  at  either 
end — this  is  the  case  in  Fktirosujma,  The  third  type  is  thfl 
most  common,  existing  in  all  those  flat  Diatomaceaj  in  which 
the  raphe  runs  along  the  narrower  edges  of  the  frustule* 
these  there  are  numerous  openings  placed  along  the  elevated 
ridge  at  the  sides  of  the  frustule  corresponding  with  th" 
raphe*     This  is  seen  in  Nifzschia  (fig.  4),  Surlrella,  &c. 

The  movements  of  the  Diatomaceje  other  than  those  of 
locomotion  are  admirably  explained  by  Professor  SchulJ 
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observations.  The  rotating  movements  of  some  of  the  stalked 
species  are  thus  readily  accounted  for,  while  the  connection  of 
the  concatenated  species  which  live  in  chains  of  several  indi- 
vidualsj  united  by  their  long  sides  or  by  their  angles,  are  ren- 
dered intelligible-  It  is  by  this  hyaline  protoplasm  that  they 
Bz^  connected  the  one  with  the  othen  The  movements  of 
Saeillariii  jmradoxa  and  Bacillaria  cursoria^  which  have  so 
much  pu2zied  observers,  now  receive  a  ready  explanation* 
The  Bacillartcf]  are  elongated  Diatoms  attached  to  one  another 
by  their  broad  sides*  They  are  frequently  seen  to  exhibit  the 
most  strango  movements.  One  fmstule  slideJi  along  its  neigh- 
bour until  it  is  only  attached  to  it  by  its  edge ;  the  next  one 
above  performs  the  same  movement^  and  then  the  whole  colony 
follows  the  examplej  so  that  they  become  spread  ont  like  a 
flight  of  steps  *  after  a  short  pause  the  movement  is  reversed 
(figs,  7,8).  This  curious  phenomenon  is  easily  explained  by  the 
gliding  movement  of  the  hyahne  protoplasm  of  one  frustule 
upon  that  of  its  neighbonr.  It  may  be  asked  whether  Professor 
Sciinltze's  explanation  of  the  movements  of  Diatomaceoe  affects 
the  question  as  to  their  animal  or  vegetable  nature*  Ho  him- 
Belf  does  not  consider  that  it  does^  since  motile  protoplasm  is 
as  much  the  property  of  the  vegetable  as  it  is  of  the  animal 
cell.  Moreover  J  it  must  be  remembered  tlmt  the  only  satia* 
factory  distinction  that  can  be  drawn  between  phints  and 
animals  is  a  chemical  and  functional  one.  There  is  nothing 
Jn  Professor  Schultxe's  observations  to  lead  ns  to  believe  that 
faUgftod  of  Diatoms  is  organic  matter^  or  that  they  do  not 
htiAA  np  simple  mineral  compounds  into  protein  and  hydro- 
carbons. 

There  is  every  reason  to  hope  that  the  observations  above 
recorded  may  serve  as  the  basis  for  the  study  of  othei*  plant- 
movementSj  such  as  thoBe  of  tho  OscillatorieOj  Deamidiaceffij 
and  Algse-spores* 
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EXPLANATION  OF  THE  PLATE. 

Fig.  1.     PlmroBxgma  angulatum  (natural  size,  7^,^  in.) — «,  bands  of  endo- 

chrome  ;  6,  fat  globules  ;  c,  granular  protoplasm  ;  d,  foreign  pa^ 

tides  adhering  to  the  raphe. — After  Schultze. 
„    2.     Side  view,  in  which  the  endochrome  is  not  represented — ^letters  as 

before. — ^After  Schultze. 
„    3.    A  specimen  treated  with  Hyperosmic  Acid — letters  as  before.— 

After  Schultze. 
„   4.     Nitsxhia  Sigmoides  (natural  size,  Vv  in.)  with  adhering  Amplicra 

minutidsimaand  haii^like  processes.     Observed  at  Cambridge. 
„   5  and  6.    Mr.  Jabez  Hogg's  figures  of  ciliated  Diatoms. 
„    7.    Bacillaria  paradoxa, — After  Smith. 
„    8.    A  sinde  frustulc. 
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AEROLITES. 
BY  TOWNSHEND  M.   HALL,   EG.B. 


METEORIC  stones,  or  aerolites,  as  they  are  generally 
caUed  {from  two  Greek  words,  acr  aiid  Uthoit,  signifying 
'^  air  stones  "),  may  be  defined  as  solid  masses  consisting  prin- 
cipally of  pure  iron  J  nickelj  and  several  other  metals,  sometimes 
containing  also  an  admixture  of  augite,  olivine,  and  hornblende, 
whichj  from  time  to  time,  at  irregular  intervals,  have  fallen 
npon  the  surface  of  the  earth  from  above* 

Other  designations,  such  as  "  fire-balls  and  thunder-bolts," 
have  been  popularly  applied  to  these  celestial  masses,  the  former 
denoting  their  usual  fiery  appearance,  whilst  the  latter  has 
reference  to  tho  extreme  suddenness  of  their  descent. 

Shooting  stars  also,  although  they  are  not  accompanied  by 
the  fall  of  any  soHd  matter  upon  the  earth,  arc  generally 
placed  in  this  same  category,  since  they  are  supposed  to  be 
aerolites  which  pass  (comparatively  speaking)  very  near  our 
ear  til  j  and  arc  visible  from  it  by  night ;  at  the  same  time  their 
distance  fi*om  us,  varying  as  it  does  from.  4  to  240  miles 
and  up-wards,  is  in  most  instances  too  great  to  allow  of  their 
"being  drawn  down  by  the  attractive  power  possessed  by  tho 
earth.  Like  cometa  and  eclipses,  these  celestial  phenomena 
in  former  times  were  universally  regarded  with  feelings  of 
the  greatest  awe  and  superstition  ;  and  in  Eastern  countries 
especially,  where  the  fall  of  a  meteoric  stone  was  supposed  to 
be  the  immediate  precursor  of  some  important  public  event, 
or  national  calamity,  the  precise  date  of  each  descent  was 
carefully  recorded.  In  China,  for  example,  such  reports  reach 
back  to  the  year  G  i  i  before  our  era ;  and  iL  Biot  has  found 
in  the  astronomical  section  of  some  of  the  most  ancient  annals 
-of  that  empire  sixteen  falls  of  atTohtes,  recorded  as  having 
taken  place  between  the  years  614  B.C.  and  333  after  Christ, 
whilst  tho  Greek  and  Homan  authors  mention  only  four  such 
DCcurreucos  during  the  same  period*  Even  now,  in  this  age 
of  science  and  universal  knowlcdgej  aerolites  can  scarcely  be 
regarded  without  a  certain  degree  of  dread*  Indeed,  foar  or 
five  cases  have  occurred  in  which  persons  have  been  killed 
by  them;  in  another  instance,  several  villages  in  India  w^ere 
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set  on  fire  by  the  fall  of  a  tnetaoric  Btoiie  i  and  it  is  by  no 
means  a  pleasant  subject  for  reflection^  that  such  a  cata^strophe 
might  happen  anjwherej  and  at  any  moment j  especially  when 
we  remember  that  these  stones ^  although  not  quite  incaa- 
descentj  are  always^  more  or  less,  in  a  heated  state  ^  and 
sometimes  so  hot  that  even  after  the  lapse  of  six  hours  thej" 
could  not  be  touched  with  impunity. 

The  first  fall  of  meteoric  stones  on  record  appears  to  have 
taken  place  about  the  year  65 1  B.C.,  when,  according  to  & 
passage  in  Livy^  a  shower  of  stones  fell  on  the  Alban  HiE, 
not  far  distant  from  Rome.  The  next  in  chronological  order 
is  mentioned  by  several  writers,  such  as  Diogenes  of  Apd- 
lonia^  Plutarch,  and  Pliny ,  and  described  by  them  as  a  great 
stone,  the  size  of  two  millstones,  and  equal  in  weight  to  a  ftiU 
waggon-load.  It  fell  about  the  year  467  B.C.,  at  ^gos  Potamos, 
on  the  Hellespont,  and  even  np  to  the  days  of  Pliny,  foar 
centuries  after  its  fallj  it  continued  to  be  an  object  of  curiosicy 
and  speculation.  After  the  close  of  the  first  century  we  tkil 
to  obtain  any  account  or  notice  of  this  stone ;  but  allhongli 
it  has  been  lost  sight  of  for  upwards  of  eighteen  hundred 
years,  the  eminent  Humboldt  says^  in  one  of  liis  works,  that 
notwithstanding  all  previous  failures  to  re-discover  it,  he  Joes 
not  wholly  relinquish  the  hope  that  even  after  such  a  con- 
eiderablc  lapse  of  time,  this  Thracian  meteoric  mass,  which  it 
would  be  so  difficult  to  destroy,  may  be  found  again,  especially 
since  the  region  in  which  it  fell  has  now  become  so  easy 
access  to  European  travellers. 

The  next  descent  of  any  particular  importance  took  pi 
at  Ensisheim  in  Alsace,  where  an  aerolite  fell  on  Novem! 
7th,  1492,  just  at  the  time  when  the  Emperor  Maximilian,  th< 
King  of  the  Romans,  happened  to  be  on  the  point  of  engagtug 
with  the  French  army.  It  was  preserved  as  a  rebc  in  the 
Cathedral  at  Ensisheim,  until  the  beginning  of  the  French 
revolution,  when  it  was  conveyed  to  the  PubUc  Library  of 
Colmar,  and  it  is  stiU  presented  there  among  the  treasures* 

In  later  years  the  shower  of  acrohtes  which  feU  in  April,  1  $0^, 
at  L^Aigle^  in  Normandy,  may  well  rank  as  the  most  extraordi- 
nary descent  upon  recoixl,  A  large  fire-ball  had  been  observed 
a  few  moments  previously,  in  the  neighbourhood  of  Caen  a&d 
Alen^on,  where  the  sky  was  perfectly  clear  and  cloudless.  At 
L^Aigle  no  appearance  ol"  Ught  was  visible,  and  the  fire-baD 
assumed  instead  the  form  of  a  small  blaclc  cloud,  consisting  of 
vapour,  which  suddenly  broke  up  with  a  violent  explosioii, 
followed  several  times  by  a  peculiar  rattling  noise*  Tho  stom* 
at  the  time  of  their  descent  were  hot,  but  not  red,  and  smoked 
visibly.  The  number  which  were  afterwards  collected  w  if  bin 
an  elliptical  area  measuring  from  six  to  seven  miles  in  len, 
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by  ttree  in  breadth,  has  been  variously  estimated  at  from  two 
to  three  thousand.  They  ranged  in  weight  from  2  drachms 
up  to  17^  lb.  The  French  Government  immediately  deputed 
M.  Biotj  the  celebrated  naturalist  and  philosopher ,  to  proceed 
to  the  spotj  for  the  express  purpose  of  collecting  the  authentic 
^ts  concerning  a  phenomenon  which^  until  that  timCj  had 
almost  universally  been  treated  as  an  instance  of  popular 
superstition  and  creduhty.  His  oonclnsi^'^o  report^  was  the 
means  of  putting  an  end  to  all  scepticism  on  the  subject^  and 
since  that  date  the  ideality — not  merely  the  possibility — of  sach 
occnrrences  has  no  longer  been  contested* 

Leaving  out^  for  the  present,  innumerable  foreign  instances 
which  might  be  quote d^  we  must  now  glance  rapidly  at  a  few 
of  the  most  noticeable  examples  of  the  fall  of  meteoric  stones 
which  have  taken  place  in  England.  The  earliest  which 
appears  on  record  descended  in  Devonshirej  near  Sir  George 
Chudleigli's  house  at  8ti*etchleigli,  in  the  parish  of  Ermington, 
about  twelve  miles  from  Plymouth.  The  circumstancG  is 
thus  related  by  Westcote,  one  of  the  quaint  old  Devonshire 
historians : — 

In  some  part  of  thia  miinor  (StTetchleigli),  Uiere  fdi  from  above— I  catmot 
say  fb^m  Jacaven— a  sttme  of  tweaty-three  pomtda  weight,  with  a  greivt  and 
fearful  noise  in  fallijig  ;  first  it  was  Iveanl  like  uato  tliuntler,  or  xather  to  be 
thought  the  report  of  some  great  ordniiiicej  cannon,  or  culveriD  ;  and  o^  It 
deeeendedj  so  did  the  noise  lessen,  at  last  when  it  cwne  to  the  ewth  to  the 
height  of  the  report  of  ft  petemel,  or  pistol  It  woa  for  matter  like  nnto  a 
itone  singed,  or  half*bumed  for  lime,  but  being  larger  desuribed  by  a  richer 
wit,  I  will  forbear  to  enlai^  on  it 

The  '^  richer  wit "  here  alluded  to,  was  in  all  probability  tlie 
autliur  of  a.  pamphlet  published  at  tho  timo,  which  further 
deecribes  this  aerahte  as  having  fallen  on  Januaiy  lOth,  1623, 
in  an  orchard,  near  some  men  who  were  planting  trees*  It 
was  buried  in  the  ground  three  feet  deep,  and  its  dimeneions 
were  34  feet  long,  24  wide,  and  H  thick.  The  pfuophlet  also 
states  that  pieces  broken  from  off  it  were  in  the  possession  of 
many  of  the  neighbouring  gentry.  Wo  may  here  remark  that 
no  specimen  of  this  Htune  is  at  present  known  to  be  in 
existence,  and  that  although  listing  in  the  county  where  it 
fell,  we  have  hitherto  failed  in  tracing  any  of  the  fragments 
liere  refeiTed  to*  A  few  years  later,  in  AnguBt^  1628,  several 
metGorie  stones,  weighing  from  1  to  24  pounds,  fell  at 
Hatfonl,  in  Berkshire;  and  in  the  month  of  May,  1G80^ 
several  are  Baid  to  have  [alien  in  the  neighboui'hood  of 
London. 

Th©  total  nnmber  of  aerolitic  descents,  which  np  to  this 
present  time  have   been  observed  to  take  place  in   Great 
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Britain  and  Ireland,   is   twenty,   of  wtich  four  occurred  in 

t  Scotland,  and  four  in  Ireland.     The  largest  and  most  notice^ 

f  able  of  all  those  fell  on  December  13^  1 7S^5^  near  Wold  Cottage, 

in  the  parish  of  Tliwing,    East    Riding  of   Yorksbire,      Its 

descent  was  witnessed  by  two  persons ;  and  wlieii  the  stone 

was  dug  upj  ifc  was  found  to  have  penetrated  through  no  h\ 

than  18  inches  of  soil  and  hai'd  chalk*     It  originally  weigh 

abont  56  Ib.j  but  that  portion  of  it  preser\*od  in  the  Briti 

Museum  is  stated  in  the  official    catalogue   toweigh  47  lb, 

9  ox.  53  grains — ^just  double  the  weight  of  the   Devonshire 

I  aerolite. 

I  When  we  come  to  inquire  into  the  various  opinions  whii 
have  been  held  in  difforent  ages  respecting  the  origin  of  atfj 
HteSj  and  the  power  which  causes  their  descent,  we  must 
back  to  the  times  of  the  ancient  Greeks,  and  we  find  that 
those  of  their  philosophers  who  had  directed  their  attention  to 
the  subject  had  four  theories  to  account  for  this  slngukr 
L  phenomenon p  Some  thought  that  meteoric  stones  had  a 
rt<3>llnric  origin,  and  resulted  fi*om  exhalations  asceni 
from  the  earth  becomiug  condensed  to  such  a  degree  as 
render  them  solid*  This  theory  was  in  after-years  revived 
Kclpcr,  the  astronomer,  who  excluded  fii^-balls  and  shoot ii 
stars  from  the  domain  of  astronomy ;  because,  accordiog 
his  -s-iewa,  they  were  simply  '^  meteors  arising  from  tlie  exh 
lations  of  the  earth,  and  blending  with  the  higher  ether/' 
Others,  like  Aristotle,  considered  that  they  were  masses  c»f 
metal  raised  either  by  hurricanes,  or  projected  by  some  voU 
cano  beyond  the  limits  of  the  earth's  attraction,  so  becomiDg 
inflamed  and  converted,  for  a  time,  into  star -like  bodies. 
Thirdly,  a  solar  origin  j  this,  however,  was  freely  derided  Ly 
Pliny,  and  several  others,  amongst  whom  we  may  mention 
Diogenes  of  ApoUonia,  ali'eady  alluded  to  as  one  of  thts 
chroniclers  of  the  aerolite  of  iEgos  Potamos,  He  thoi 
argues  :  *'  Stars  that  are  invisible,  and  consequently  ImvD 
no  name,  move  in  space  together  with  those  that  are  visible. 
*  .  *  p  These  invisible  stars  frequently  fall  to  the  earth  and 
are  extinguished,  as  the  stony  star  which  fell  burning  at  -3*]^'- 
Potamos."  This  last  opinion,  it  wUl  be  seen,  coincides,  a^  (uV 
as  it  goes,  almost  exactly  with  the  most  modern  views  on  tlie 
subject. 

As  some  of  the  Greeks  derived  the  origin  of  meteoritea 
from  the  sun  (probably  from  the  fact  of  their  sometimes  falling 
during  bright  sanshine),  so  we  find,  at  the  end  of  the  seven- 
teenth century,  it  was  believed  by  a  great  many  that  they  fell 
from  the  moon*  This  conjcctore  appears  to  have  been  first 
hazarded  by  an  Italian  philosopher,  named  Paolo  Maria  Ter- 
aagOj  whose  attention  was  specially  directed  to  this  subject  on 
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ttlie  occasion  of  a  meteoric  stono  falling  at  Milan  m  1600,  and 
pkilliii^  a  Franciscan  monk,  Olborsj  howo^erj  was  the  lirst  ti> 
nreat  this  theorj  in  a  scientific  manner,  and  soon  after  tln^ 
nil  of  an  atTolite  at  Sienna,  in  the  year  1 794,  be  began  to 
bxamine  the  question  by  the  aid  of  the  most  abstruse  mathe- 
matics j  and  after  so  vera!  years'  labour  he  succeeded  in  showing' 
[that,  in  order  to  reach  our  earth,  a  atone  wonld  require  to  start 
from  the  moon  at  an  initial  v^elocity  of  8,2^2  feet  per  second  ; 
then  proceeding  downwards  with  increasing  speed,  it  would 
lurrive  on  the  earth  with  a  velocity  of  35,000  feet  por  second* 
But  as  freqneut  measurements  hare  shown  that  the  arfiml 
talB  of  aerolites  averages  114,000  feet,  or  about  2l|  miles  per 
second,  they  were  proved  by  these  curious  and  most  elaborato 
calcalations  to  have  come  from  a  far  greater  distance  than  that 
©f  our  satellite.  It  is  but  fair  to  add  that  the  question  of 
initial  velocity,  on  which  tho  whole  value  of  this,  so-called^ 
'^Ballistic  problem,"  depends,  was  investigated  by  throe  other 
eminent  geometricians,  Biot,  Laplace,  and  Poisson,  who  during" 
ten  or  twelve  years  were  independently  engaged  upon  this  cal- 
culation. Biotas  estimate  was  8,282  feet  in  the  second; 
liaplace,  7,8(52 ;  and  Poisson,  7,585, —  results  all  approxima- 
tiog  very  closely  with  those  stated  by  Olbers. 

Wo  have  already  observed,  at  the  begin niug  of  this  paper, 
that  meteoric  stones  may  fall  at  any  moment,  but  observations, 
extending  over  many  years,  ha%"e  sometimes  been  brought, 
fui"ward  to  show  that,  as  far  as  locality  is  concorned,  all  coun- 
%iBS  ore  not  equally  liable  to    these  visitations*      In  other 
^words,  the  large  number  of  aerolites  which  have  been  known 
to  fall  within  a  certain  limited  area,  has  been  contrasted  with. 
the  apparent  rarity  of  such  occurrences  beyond  these  limitsp 
Jf  it  could  be  proved  that  the  earth  possessed  more  at  tract  ivt> 
owor  in  some  places  than  in  others^  this  circumstance  might 
>e  satisfactorily  explained,  but  in  default  of  any  such  evidence^ 
o  advocates  of  this  theory  must  rely  solely  upon  statistics^ 
hieh   from    their  very  nature  require    to  be  taken  with  n 
certain  amount  of  reserve.     Professor  Shepard,  in  SUh'man'& 
mencan  Juunml^  has  remai'ked  that  ''  the  fall  of  aerolites  is 
onfined   principally   to  two   zones ;    the   one   belonging   to 
merica  is  bounded  by  33^  and  44^  north  latitude,  and  is 
bout  25°  in  length.     Its  direction  is  more  or  less  from  north- 
to  south-west,  following  the  general  lino  of  the  Atlantic 
oast.     Of  all  kuown  occun^ences  of  this  phenomenon  during 
,bo  last  fifty  years,  02  "8  per  cent,  have  taken  place  within 
these  limits,  and  mostly  in  tho  neighbourhood  of  the  sea- 
The  zone  of  the  casiern  continent — wuth  the  exception  that  it 
extends  ton  degrees  more    to  tho   north — lies   between  tiie 
piimc  degrees  of  latitude,  and  follows  a  similar  nortk-ca^t 
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direction,  but  is  more  than  twice  the  length  of  the  American 
zone.  Of  all  the  observed  falls  of  aerolites,  90*9  per  cent, 
have  taken  place  within  this  area,  and  were  also  concentrated 
in  that  half  of  the  zone  which  extends  along  the  Atlantic.'' 

On  reference  to  a  map,  it  will  be  seen  that  in  the  western 
continent,  the  so-called  zone  is  simply  confined  to  the  United 
States — the  most  densely  inhabited  portion  of  America.  In 
like  manner  the  eastern  zone  leaves  out  the  whole  of  desert 
Africa,  Lapland,  Finland,  the  chief  part  of  Russia^  with  an 
average  of  thirty-two  inhabitants  to  each  square  mile ;  Sweden 
and  Norway,  with  only  seventeen  per  mile,  whilst  it  embraces 
all  the  well-peopled  districts  of  central  Europe,  most  of  which, 
like  England,  are  able  to  count  between  three  and  four  hun- 
dred persons  to  every  mile  of  their  territory.  In  fact.  Pro- 
fessor Shepard's  statement  may  almost  be  resolved  into  a  plain 
question  of  population,  for  were  an  aeroUte  to  fall  in  the  midst 
of  a  desert,  or  in  a  thinly-peopled  district,  it  is  needless  to 
point  out  how  few  the  chances  are  of  its  descent  being  ever 
noticed  or  recorded.  That  innumerable  aerolites  do  fall 
without  attracting  any  attention,  is  clearly  proved  by  the 
number  of  discoveries,  continually  taking  place,  of  metaUic 
masses,  which  from  their  locality  and  peculiar  chemical  com- 
position, could  only  be  derived  from  some  extra-terrestrial 
source.  The  great  size  also  of  many  of  these  masses  entirely 
precludes  the  possibility  of  their  having  been  placed  by 
human  agency  in  the  positions  they  have  been  found  to 
occupy — sometimes  on  the  surface  of  the  earth,  but  just  as 
frequently  buried  a  few  feet  in  the  ground. 

Thus  the  traveller  Pallas  found,  in  1 749,  at  Abakansk,  in 
Siberia,  the  mass  of  meteoric  iron,  weighing  1,680  lb.,  now 
in  the  Imperial  Museum  at  St.  Petersburg.  Aiiother,  lying 
on  the  plain  of  Tucuman,  near  Otumpa,  in  South  America, 
has  been  estimated,  by  measurement,  to  weigh  no  less  than 
33,(300  lb.,  or  about  15  tons ;  and  one  added  last  year  to  the 
splendid  collection  of  meteorites  in  the  British  Museum 
weighs  rather  more  than  3  J  tons.  It  was  found  at  Cranboume, 
near  Melbourne,  and  was  purchased  by  a  Mr.  Bruce,  with  a 
view  to  his  presenting  it  to  the  British  Museum,  when, 
through  some  misunderstanding,  it  was  discovered  that  one- 
half  of  it  had  been  already  promised  to  the  Museum  at  Mel- 
bourne. In  order,  therefore,  to  save  it  from  any  such  mutila- 
tion, the  trustees  of  our  National  Museum  acquired  and 
transferred  to  the  authorities  of  the  Melbourne  collection  a 
smaller  mass  which  had  been  sent  in  1862  to  the  International 
Exhibition.  It  weighed  about  3,000  lb.,  and  had  been  found 
near  Melbourne  in  the  immediate  vicinity  of  the  great  me- 
teorite.    The  latter  was  then  forwarded  entire  to  London.    In 
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the  Britisli  Museum  may  also  be  Been  a  small  fragment  of  an 
aeroUta^  originally  weighing  191  lb,,  whicli  from  time  im- 
memorial had  been  Ijing  at  Eibogen,  near  Carlsbad^  in 
Bohemia,  and  had  always  borne  the  legendary  appellation  of 
*^  Der  rertmhmchte  Burtjgraf/'  or  the  enchanted  Burgrave. 
The  remainder  of  this  mass  is  preserved  in  the  Imperial  col- 
lection at  Vienna.  In  Great  Britain  only  two  meteoric  masses 
(not  seen  to  faU)  have  hitherto  been  discovered ;  one  waa 
found  about  forty  years  ago  near  LeadhiUsj  in  Scotland  ^  the 
other  in  1801,  at  Newstead,  in  Roxborgbshire. 

SeTeral  instances  have  at  different  times  occurred  in  which 
stones  Hke  aerolites  hare  been  found,  and  prized  accordinglyj 
tmtil  their  real  nature  was  demonstrated  by  the  aid  of  chemical 
analysis.  One  yalnable  specimen,  found  a  few  years  ago,  was 
shown  to  bave  derived  its  origin  amongst  the  seorm  of  an 
iron  foundry ;  anotherj  picked  up  in  the  Isle  of  Wight^ 
tamed  out  to  bo  a  nodule  of  iron  pyrites,  similar  in  every 
respect  to  those  which  abound  in  tho  neighbouring  chalk 
cliffs ;  and  lastly^  some  aerolites  of  a  peculiarly  glassy  appear- 
ance were  found  shortly  after,  of  which  it  may,  perhaps,  suffice 
to  say  that  tlie  scone  of  this  discovery  was — Birmingham. 

When  we  come  to  examine  the  composition  of  meteoric 
stones,  wo  find  in  various  specimens  a  great  diversity  in 
their  chemical  structure.  Iron  is  the  metal  most  invariably 
present,  usually  accompanied  by  a  considerable  per-centage  of 
nickel  and  cobalt;  also  five  other  metals^  chromium,  copper, 
molybdenum^  manganese,  and  tin|  but  of  all  these  iron  is 
that  which  largely  preponderates,  forming  sometimes  as  much 
as  96  parts  in  the  100.  Earo  instances  have,  however,  been 
recorded  where  the  proportion  of  iron  has  sunk  so  low  as  to 
form  only  2  per  cent.,  and  the  deficiency  thus  caused  has  been 
made  up  by  a  larger  admixture  of  some  earthy  mineral,  such 
as  augite,  hornblende,  or  olivine.  Other  ingredients,  liko 
carbon,  sulphur,  alumina,  &c.,  are  also  found  to  enter,  in 
different  proportions,  into  the  composition  of  ath'olites ;  the 
total  number  of  chemical  elements  observed  in  them,  up  to 
this  pre.'^ent  date,  being  nineteen  or  twenty.  It  has  been  well 
remai*ked  by  an  able  writer,  that  no  7iew  substance  has 
hitherto  come  to  us  fi-om  without ;  and  thus  we  find  that  all 
these  nineteen  or  twenty  elements  are  precisely  similar  to 
those  which  are  distributed  throughout  the  rocks  and  minerals 
of  our  earth  j  the  essential  difference  between  the  two 
classes  of  compounds — celestial  and  terrestrial — being  seen 
most  clearly  in  the  respective  methods  in  which  the  compo- 
nent parts  are  admi3Cod. 

In  the  outwai'd  appearance  of  al^rolites  there  is  one  charac- 
teristic so  constant  that,  out  of  the  many  hundred  eitaxa^V^^ 
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that  have  been  recorded,  one  only  (as  far  as  we  can  ascertain) 
has  been  wanting  in  it.  We  refer  to  the  black  fused  crust 
or  rind  with  which  the  surface  of  meteoric  stones  is  covered. 
It  usually  extends  not  more  than  a  few  tenths  of  an  inch  into 
the  substance  of  the  stone,  and  is  supposed  to  result  from  the 
extreme  rapidity  with  which  they  descend  into  the  oxygen  of 
our  atmosphere,  causing  them  to  undergo  a  slight  and  partial 
combustion,  which,  however,  from  the  short  time  necessarily 
occupied  in  their  descent,  has  not  sufficient  time  to  penetrate 
beyond  the  surface.  On  cutting  and  polishing  the  stones,  if  the 
smooth  face  is  treated  with  nitric  acid,  it  will  in  many  cases  be 
found  to  exhibit  lines  and  angular  markings,  commoiUy  known 
by  the  name  of  "  widmannsted  figures.'^  These  are  tracings 
of  imperfect  crystals,  whilst  the  broad  intermediate  spaces, 
preserving  their  polish,  point  out  those  portions  of  the  stone 
which  contain  a  larger  proportion  of  nickel  than  the  rest  of 
the  mass.  We  may  here  add  that  the  noise,  said  at  times  to 
accompany  the  fall  of  aerolites,  does  not  appear  to  be  a  con- 
stant characteristic,  nor  does  the  cause  or  exact  nature  of  it 
seem  able  to  be  definitely  specified. 

In  conclusion,  we  cannot  do  better  than  advise  those  of  our 
readers  who  desire  further  information  on  this  subject,  to  take 
the  earliest  opportunity — if  they  have  not  done  so  already — of 
paying  a  visit  to  the  magnificent  collection  of  meteoric  stones, 
contained  in  several  glass  cases  at  the  end  of  the  Mineral 
Gallery  at  the  British  Museum.  The  catalogue  for  the  year 
185G  gave  a  list  of  between  70  and  80  specimens ;  in  1863 
this  number  had  increased  to  21G,  mainly  through  the  energy 
of  the  Curator,  Mr.  Maskelyne ;  and  since  that  date  there  have 
been  several  further  additions.  Chief  amongst  continental 
museums  may  be  mentioned  the  Imperial  collection  at  Vienna, 
as  possessing  a  series  of  specimens,  remarkable  alike  for  their 
size  and  importance. 


SUMMARY  OF  AEROLITIC  DESCENTS  WHICH  HAVE  TAKEN 
PLACE  IN  GREAT  BRITAIN  AND  IRELAND. 


EXQLAXD. 

1623.  January  10.  Enuington,  near  Plymouth,  Devonshire. 

1628.  Au^ist  9.  Hatford,  in  Berkshire. 

1642.  August  4.  Woodbridge,  in  Suffolk. 

1680.  May  18.  In  the  neighbourhood  of  London. 


1725.  July  3. 
17S0.  April  1. 
1791. 

1705.  December  13. 
1803.  July  4. 
IS06.  May  17. 
1830.  Febraary  15. 
1835.  August  4. 


AEROLITES. 

Northamptonshire. 

Beeston. 

Menabilly,  in  ComwalL 

Wold  Cottage,  Thwin;;:,  Yorkshire. 

East  Norton,  in  Leicestershire. 

Basingstoke,  in  Hampshire. 

Launton,  near  Bicest<?r,  Oxfordshire. 

Aldsworth,  near  Cirencester,  Gloucestershire. 
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1676. 

1802.  October. 
1804.  April  5. 
1830.  May  17. 


Scotland. 

In  the  Orkneys. 

In  Scotland. 

High  Fossil,  near  Glasgow. 

Ferth. 


1779. 

1810.  August. 
1813.  September  10. 
1844.  April  29. 


Ireland. 

Fettiswood,  Co.  Westmeath. 

Mooresfort,  Co.  Tipperary. 

Adare,  Co.  Limerick. 

Killeter,  near  Castle  Derg,  Co.  Tyrone. 


In  addition  to  these,  two  meteoric  stones  have  been  found  in  Scotland, 
viz. : — 

Found,  1820—30.  Leadhills,  Lanarkshire. 
„       18G1.  Newstead,  Roxburghshire. 


416 


ON  THE  ELECTRICAL  PRINCIPLES  OF  THE 
ATLANTIC  TELEGRAPH. 

By  G.  C.  foster,  Professor  of  ExrERiMENTAL  Puysics  in  Unu-ersitt 
College,  London. 


IT  may  be  safely  assumed  that  all  readers  of  this  Review 
have  some  knowledge  of  the  peculiar  properties  acquired 
by  a  piece  of  copper  wire,  when  it  is  used  to  form  a  connection 
between  the  two  poles  of  a  galvanic  battery :  how  it  makes 
a  magnetic  needle  suspended  in  its  neighbourhood  tend  to 
place  itself  at  right  angles  to  it ;  how,  if  coiled  spirally  round 
a  piece  of  soft  iron,  it  converts  the  iron  into  a  magnet ;  how, 
if  it  is  cut  across  and  the  two  cut  ends  are  dipped  into  water, 
chemical  decomposition  of  the  water  ensues ;  how,  if  its 
dimensions  are  small  relatively  to  the  power  of  the  battery,  ifc 
becomes  warm  or  hot,  and  may  oven  be  ignited  and  fused.  Our 
readers  are,  doubtless,  also  perfectly  well  aware  that  no  such 
propei-ties  are  acquired  by  a  glass  rod,  a  piece  of  wood,  or  a 
strip  of  gutta-percha  or  india-rubber,  when  either  of  these 
substances  is  used,  instead  of  a  metallic  wire,  to  join  the  poles 
of  a  battery.  These  familiar  facts,  which,  with  others  of  the 
same  order,  are  summed  up  in  the  statement  that  copper  is  a 
conductor  of  electricity,  and  that  glass,  wood,  india-rubber,  &c., 
are  non-conductors ,  form  the  basis  of  all  the  methods  of  electric 
telegraphy ;  and  if  we  can  succeed  in  gaining  a  clear  concep- 
tion of  what  this  difference  between  conductors  and  non-con- 
ductors amounts  to,  we  shall  be  in  a  position,  not  only  to 
understand  how  submarine  telegraphic  communication  between 
Ireland  and  Newfoundland  is  electrically  possible,  but  also  to 
apprjeciato  a  great  part  of  the  diflSculties  which  had  to  be  over- 
come before  such  a  mode  of  communication  could  be  established. 
When  the  electrical  properties  of  diflterent  substances  are 
accurately  examined,  it  is  found  that  various  so-called  "  con- 
ductors ''  diflfcr  greatly  in  their  conducting  power,  and  that 
even  those  which  possess  this  property  in  the  highest  degree, 
such  as  silver  and  copper,  are  far  from  being  absolutely  perfect 
conductors :  in  other  words,  they  oppose  an  appreciable  resUi' 
ance  to  that  propagation  of  the  electrical  condition  which,  in 
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the  lanmaage  coiomoDly  tised  in  describing  these  plienomenaj 
is  called  the  "  passage  of  an  electric  cuti'eDt/*  Ou  the  other 
Band  J  it  is  fotmd  that  the  most  perfect  '^  non-conductors^^^  or 
"  insulators,^^  as  they  are  also  called,  do  not  entirely  prevent 
the  propagation  of  the  electrical  condition.  Hence,  instead  of 
regarding  conductors  and  non- conductors  as  bodies  of  essen- 
tially different  proper ties^  it  is  more  correct  to  think  of  both 
as  opposing  resistance  to  the  passage  of  electiic  ciirrcntsj  this 
resistance  being  small  in  the  case  of  conductors  and  relatively 
very  great  in  the  case  of  non-conductors  or  insulators. 

And  it  is  found,  further,  that  when  any  particular  piece  of 
wire  of  any  particular  material  is  taken  as  a  standard  of  com- 
parison,  the  resistance  of  a  wire  of  the  same  material  and  of 
the  same  thickness,  but  of  twice  the  length,  is  twice  as  great 
as  that  of  the  standard  ;  while  the  resistance  of  a  wire  of  the 
same  Jeugth,  but  of  twice  the  thickness,  is  only  half  as  great 
as  that  of  the  standard.  That  is  to  say,  thD  resistance  of  a  con- 
ductor of  any  given  material  is  direct  I  if  proportional  to  iii(  hngthf 
and  hi  verselt^  proporlivual  to  its  thlcknesHj  or  cross-section. 

^\Tieii  we  thus  conceive  of  all  bodies  as  resisting  or  opposing 
the  passage  of  electric  cuiTents^  it  becomes  at  once  self-evident 
thatj  when  a  curi-ent  flows  from  any  one  point  to  any  other,  it 
win  not  necessarily  follow  the  shortest  distance  between  the 
two  points,  but  its  path  will  be  determined  by  the  line  of  Jea^it 
remittance.  The  two  polcB  of  a  galvanic  batteiy  are  two  points 
between  which  there  is  a  tendency  to  the  interchange  of  elec- 
tricity— in  other  words,  to  the  formation  of  an  electric  current. 
But  if  the  only  connection  between  them  is  made  (say)  by  a 
piece  of  gutta-percha,  the  only  path  offered  for  the  passage  of 
the  current  is  one  which  opposes  to  it  so  much  resistancej  that 
no  current  of  appreciable  strength  is  produced ;  if,  however,  a 
thin  copper  wire  is  extended  from  one  pole  to  the  other,  this 
will  offer  a  path  of  much  lesa  resistance  than  the  gutta-percha, 
and  consequently  a  perceptible  current  will  be  established 
along  it,  even  though  it  may  be  many  times  longer  than  the 
gutta-percha;  and  again,  if  a  thick  wii-e  bo  also  added,  a  path 
of  still  smaller  resistance  will  bo  oflered  to  the  current,  and 
the  consequence  will  bo  that,  although  the  current  in  the  thixi 
wire  will  not  be  aiTesfced,  the  electricity  will  chiefly  follow  the 
ea«ieat  path,  and  the  thick  wire  will  carry  a  current  just  as 
many  times  stronger  than  that  in  the  thin  wire,  as  its  resist- 
ance is  smaller  than  that  of  the  latter. 

We  now  see  what  the  first  part  of  the  problem  was  wWeh 
liad  to  be  solved  in  order  to  establish  an  electric  telegraph 
between  Ireland  and  Newfonndland.  This  problem  may  bo 
stated  thus:  given  the  two  poles  of  a  galvanic  battery  at 
Valentin,   it  was  required  to  provide  a  path  from  one  to  the 
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other,  which,  though  reaching  to  the  other  side  of  the  Atlantic 
and  back  again — a  distance  of  some  3,500  miles,  should  ofl'er 
less  resistance  to  the  passage  of  an  electric  current  than  any 
other  possible  route  by  which  it  could  traverse  the  few  feet  or 
inches  by  which  the  two  poles  were  separated.  For  this  pur- 
pose it  was  necessary,  in  the  first  place,  to  diminish  as  much 
as  possible  the  resistance  which  would  be  encountored  by  a 
current  passing  from  one  pole  of  the  battery  to  Newfound- 
land and  returning  thence  to  the  other  pole ;  and,  in  the  second 
place,  to  make  as  great  as  possible  the  resistance  offered  to 
the  passage  of  the  current  from  one  polo  to  the  other  by  any 
shorter  path. 

The  first  of  these  objects  was  efiected  by  extending  between 
Valentia  and  Newfoundland  a  copper  wire, — pure  copper 
having  the  smallest  electrical  resistance  of  any  substance 
known,  with  the  exception  of  silver.  When  the  Irish  end  of 
this  wire  is  connected  with  the  positive  pole  of  the  battery, 
and  the  other  end  of  the  wire  and  the  negative  pole  of  the 
battery  are  at  the  same  time  each  of  them  connected  with  a 
largo  metallic  plate  (called  an  '^  earth-plate  '^),  either  burieJ 
in  the  ground  or  sunk  into  the  sea,  the  current  starting  from 
the  positive  pole  passes  along  the  wire  to- Newfoundland,  then 
through  the  Newfoundland  earth-plate  into  the  ground  or  into 
the  ocean,  and  so  back  through  earth,  or  water,  or  both,  to  the 
Valentia  earth-plate  and  the  negative  pole  of  the  battery. 
This  conductor  is  formed  of  a  strand  of  seven  wires,  each  of 
them  0*048  inch  in  diameter,  and  therefore  together  equivalent 
to  a  single  wire  of  nearly  0*14 1  inch  diameter.  Its  length,  as 
laid,  is  about  1,858  knots,  and  each  knot  has  an  electrical 
resistance  at  24°  C.  (or  75°  Fahr.),  equal  to  4'272  times  the 
unit  or  standard  of  resistance  adopted  by  the  Committee  of 
the  British  Association  on  Electrical  Standards,  and  known  as 
the  "  British  Association-Unit/'  Consequently,  the  resistance 
of  the  whole  length  of  the  conductor  may  be  taken  in  round 
numbers  as  equal  to  7,500  B.  A.-units,  allo^ving  for  a  diminu- 
tion of  resistance  caused  by  the  low  temperature  of  the  bottom 
of  the  Atlantic.  To  most  persons  this  number  would  certainly 
convey  no  very  definite  idea ;  but  to  an  electrician  it  repre- 
sents a  resistance  to  the  passage  of  electricity  which  must  be 
(/i'cathj  exceeded  by  the  resistance,  not  only  of  any  one  other 
path,  but  of  all  other  possible  paths  taken  together,  by  which 
the  current  could  pass  from  one  .pole  of  the  battery  to  the 
other. 

To  appreciate  what  is  involved  in  this  last  statement,  wo 
must  remember  that  the  superficial  area  of  the  copper  con- 
ductor, according  to  the  dimensions  already  given,  is  abont 
425,000  square  feet,  and  that  this  largo  surface  is  surrounded 
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by  water,  wliicli,  if  the  current  could  reach  ftp,  would  afford  a 
passage  ba^?k  to  the  batteiy,  offering  practically  no  resistance  ; 
while  the  area  of  its  cross  section  in  only  0^0163  square  inch. 
The  current  may  therefore  be  considered  as  having  the  choice 
of  two  channels  J  one  of  them  42-5^000  square  feet  in  width,  the 
other  less  than  -i^  of  a  square  inch,  and  the  question  is  to 
make  it  take  the  narrower  channel  in  preference  to  the  wider 
one.  It  is  for  this  purpose  that  the  copper  conducting  wire  of 
the  Atlantic  cable,  instead  of  being  allowed  to  come  into  direct 
eontaet  with  the  water,  is  separated  from  it  by  being  coated 
throughout  its  whole  length  by  four  layers  of  gutta-percha  and 
"  Cbatterton^s  compound/'  of  a  total  thickness  of  0^16  of  an 
inch.  The  electrical  resistance  of  gutta-percha  is  so  enormous, 
tbat  the  current  finds  a  much  easier  passage  along  the  copper 
wiroj  more  than  2,000  English  miles  in  length, and  only  about  ^V 
of  a  square  inch  in  section,  than  through  this  coating,  notwith- 
standing that  its  thickness  is  what  we  have  just  stated  (little 
more  than  ^  of  an  inch),  and  that  the  wire  is  in  contact  with 
it  over  a  surface  of  about  425^000  square  feet. 

Lot  us  try  to  put  this  comparison  between  the  resistance  of 
the  conductor  and  that  of  its  insulating  coating  into  a  more 
exact  form.  We  have  already  estimated  the  former  at  about 
7,oOO  B.  A. -units  :  a  statement  by  Mr.  Latimer  Clark,  in  the 
Mtthanlfi^  Magazine  for  the  lOth  Angust,  enables  us  to  esti- 
mate the  latter-  According  to  this  statement,  the  resistance 
to  the  escape  of  electricity  from  each  knot  of  the  conductor 
through  the  gutta-percha  covering  into  the  ocean  may  be 
represented  by  2,200,000,000  B.A.^units ;  consequent^,  the 
resistance  to  the  escape  of  electricity  from  the  whole  1,858 
knots  of  the  cable  will  be  equal  to  ^b^st  of  2,200,000,000,  or 
1,180,000  B.  A*-nnits;  or  it  is  about  157  times  more  difficult 
for  an  electric  current  to  find  its  way  back  to  the  battery  by 
taking  a  short  cut  across  the  gutta-percha  into  the  water,  than 
by  traversing  the  whole  distance  from  one  end  of  the  cable  to 
the  other  and  back  by  the  way  prepared  for  it.  The  samo 
comparison  may  be  otherwise  stated  as  follows :  of  a  given 
current  which  enters  the  Irish  end  of  the  cable  at  Yalentia, 
nearly  09*4  percent,  would  arrive  at  Newfoundland,  supposing 
it  were  there  received  upon  an  instrument  of  no  appreciable 
resistance. 

But  difficulties  of  iusulation  and  resistance  are  not  the  only 
difficulties  of  an  electrical  kind  by  which  sucli  an  undertaking 
as  the  Atlantic  Telegraph  is  attended*  Difficulties  scarcely 
leas  formidable  are  occasioned  by  the  electrical  phenomenon 
known  as  *^  induction  ^^;  but  we  shall  be  better  able  to  under- 
stand the  way  in  which  these  make  themselves  felt,  if  we  have 
previously  briefly  considered  the  manner  in  which  electrical 
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changes  at  one  end  of  the  cable  are  made  to  produce  intelli- 
gible signals  at  the  other  end. 

We  have  already  seen  how  the  current  of  a  galvanic  batteiy 
at  Valentia  can  be  conveyed  along  the  copper  conductor  of 
the  cable  to  Newfoundland.  And,  of  course,  the  airrent 
from  a  battery  in  Newfoundland  can  be  conveyed  in  an  exactly 
similar  way  to  Valentia. 

When  a  current  is  sent  through  the  wire,  no  perceptible 
efiFect  is  produced  at  the  arrival  end,  so  long  as  that  end  is 
in  direct  communication  with  the  ground ;  but  by  connecting 
the  extremity  of  the  wire  with  a  suitable  apparatus,  through 
which  the  current  is  obliged  to  pass  before  it  can  reach  the 
ground  and  so  return  to  the  other  pole  of  the  battery, 
evidence  of  the  passage  of  the  current  can  be  obtained  by  the 
production  of  any  of  its  characteristic  effects,  such  as  the 
deflection  of  a  magnetic  needle  or  the  magnetisation  of  soft 
iron.  By  breaking  the  connection  between  the  battery  and 
the  sending  end  of  the  wire,  the  current  can  be  arrested  at 
pleasure,  and  with  it  the  effects  produced  at  the  distant  end; 
while  by  re-establishing  the  connection  these  effects  can  be 
reproduced.  This,  as  is  well  known,  is  the  general  principle 
of  all  processes  of  electrical  signalling. 

In  the  case  of  long  submarine  lines  of  telegraph,  such  as  the 
Atlantic,  the  effect  which  it  is  practically  easiest  and  most 
convenient  to  cause  the  current  to  produce  at  the  distant  end, 
is  the  deflection  of  a  magnetic  needle.  The  apparatus 
employed  for  this  purpose  in  connection  with  tho  Atlantic 
cable  is  Professor  William  Thomson^s  '^  Reflecting  Galvano- 
meter,^' precisely  the  same  instrument  that  is  used  in  scientific 
investigations  as  affording  the  most  delicate  means  that  we 
possess  of  detecting  and  comparing  very  weak  electric  currents. 
These  galvanometers  are  excellently  made  by  Messrs.  Elliott 
Brothers,  of  London,  and  by  Mr.  James  White,  Philosophical 
Instrument  Maker  to  tho  University  of  Glasgow.  A  beautiftd 
instrument  by  tho  former  makers  is  represented  in  figs.  1,  2, 
and  3  (Plate  XIX.),  which  will  enable  us  to  explain  the  prin- 
ciples of  its  construction  and  mode  of  action.  At  A  and  B 
(fig.  1),  are  seen  the  round  fronts  of  two  rather  flat  metallic 
bobbins,  upon  which  many  hundred  turns  of  very  fine  copper 
wire,  carefully  insulated  throughout  its  whole  length,  are 
wound.  A  vertical  section,  parallel  to  the  axis  of  these  bob- 
bins, is  shown  in  fig.  2,  where  C  C  .  .  .  represent  sectionB 
of  the  coils  of  wire  by  which  they  are  filled.  The  scale  of 
this  section  is  half  the  real  size  of  the  object.  At  the  centre 
of  each  of  the  bobbins  a  very  small  magnet,  mado  of  a  piece 
of  watch-spring  about  |  of  an  inch  long,  and  less  than  a  grain 
in  weight,  is  hung  by  a  fibre  of  raw  silk,  the  two  magnets 
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leiog  fastened  together  with  tliDir  similar  poles  pointing  in 
opposite  directions  by  a  thin  strip  of  alumininm,  i  astened  to 
the  upper  magnet  (tho  one  inside  the  bobbin  A,  fig.  1)  is  a 
circular  mirror  of  silvered  glass,  about  |  of  an  inch  in  diameter, 
and  weighing  less  than  a  grain.  This  mirror  is  gi*oimd 
slightly  concare ;  so  that,  when  the  light  of  a  paraffin  lamp 
fihmeB  upon  it  through  the  opening  C  {Og,  1),  an  image  of  the 
cpemng  jb  formed  upon  the  scale  D  E  at  a  distance  of  about 
three  feet**  Tho  position  of  the  magnets  and  mirror  insido 
the  bobbin  is  indicated  at  M  and  N,  fig,  2^  and  they  arc  repre- 
sented separately  and  of  their  resd  size  in  fig,  3,  A  curved 
steel  magnet,  F  (fig,  1 ),  about  eight  inches  long,  which  can  be 
placed  at  any  height  upon  the  vertical  brass  rod  which  supports 
it,  and  can  be  tnmed  round  this  rod  as  an  axis,  either  by  hand 
or  by  the  adjusting-screw  G,  seiTcs  to  neutrahse  to  any 
required  extent  the  effect  of  tho  earth's  directive  force  upon 
the  suspended  magnotSj  and  to  cause  them  to  hang,  when  no 
current  is  passiijg  through  the  instniment,  so  that  the  axis  of 
the  httle  mirror  coincides  with  that  of  the  upper  bobbin. 
Under  these  cir  cum  stances,  the  image  of  the  slit  C  is  formed 
at  the  middle  of  the  scale  D  E,  and  appears  as  a  bright  spot  or 
line  of  light  rendered  more  visible  by  the  shadow  cast  upon 
the  scale  by  the  projecting  screen  above  it.  There  are  several 
other  points  of  cansiderablo  interest  in  tho  construction  of 
this  apparatus^  but  we  have  not  space  to  dwell  upon  them. 

The  simplest  mode  of  using  this  appm^atus,  for  the  purpose 
of  receiving  telegraphic  signals^  is  to  connect  one  of  the 
gpiraUy  coiled  wiresj  seen  at  the  lower  part  of  the  drawing, 
with  the  conductor  of  the  cable,  and  to  connect  tlie  other 
with  the  ground.  The  electric  current,  before  it  can  pass  from 
the  cable  into  the  earth,  is  thus  obliged  to  traverse  the  whole 
length  of  wire  forming  the  coils  of  the  galvanometer,  and  in 
doing  so  it  causes  the  little  magnets  (which  in  their  natural 
position  hang  with  their  axes  at  right  angles  to  the  axes  of  the 
coils)  to  turn  either  towards  tho  right  or  lefl,  carrying  with 
ibem  the  mirror,  and  thus  causing  the  spot  of  light  to  move 
along  the  scale  towards  one  end  or  the  other.  The  stronger 
the  current  which  is  passing  through  the  galvanometer,  the 
inrther  does  the  spot  of  fight  travel ;  and  if  the  current  con- 
tinues of  the  same  strength  for  any  length  of  time,  the  spot  of 
light  comes  to  rest  at  a  corresponding  distance  from  the  centre 
of  the  scale*     Thus  every  variation  in  the  strcDgth  of  tho 


*  The  nm  of  &  cimcave  mirror  in  theee  instTrmieata  is  a  very  receut 
unprovcmcnt.  Until  ktely  a  flat  mirror  wna  employed,  and  a  sitmll  convex: 
lense,  placed  elo»e  m  £ront  of  it,  caused  tlio  rayn  whieh  issued  h-om  the 
opeaiiig  G  to  be  brought  to  a  focus  upon  the  scale  after  TCflectiqiib^  thft  mrcoic,  i 
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cnrrent  is  indicated  by  a  movement  of  the  spot  of  light,  &i^| 
these  movements  constitute  the  signals  in  which  the  mc^ssagtfl 
transmitted  through  the  cable  are  spelt  out.  ^| 

Fi'om  all  that  has  been  said  hitherto  iu  this  article,  it  migt^ 
be  supposed  that,  if  the  near  end  'of  the  cable  were  ^ut  into 
connection  with  the  battery,  and  the  connection  maintained 
nnbroken  for  a  definit^s  tirae^  as,  for  instance,  one  minute,  a 
similar  current  {only  slightly  weaker  ia  consequence  of  the 
never  quite  perfect  insulation  of  the  conducting  wire)  would 
appear  at  the  far  end^  either  simultaneously  or  after  a  certain 
interval,  and  after  continuing  at  a  constant  strength  for  om 
minute,  would  suddenly  cease.  If  this  were  the  case,  the  spot 
of  light  of  the  reflecting  galvanometer  would  move  right  or 
left  along  the  scale  through  a  certain  numlier  of  divisions^  would 
remain  stationaiy  for  one  minute,  and  then  come  back  to  the 
middle  of  the  scale.  And  this  is  exactly  what  would  occur,  hut 
for  the  effects  of  tndttctiojh  that  have  been  already  alluded  to. 

The  most  familiar  example  of  electrical  induction  is  presenti'd 
by  the  common  Leyden  jar.  The  charge  of  electricity,  which 
the  inner  coating  of  this  apparatus  can  take  up  from  a  givea 
source  of  electricity,  is,  as  is  well  known,  many  times  greater 
than  the  charge  which  it  would  be  capable  of  receiving  from  the 
same  soni-ce  if  the  outer  coating  were  remo%''ed.  Thus,  in  order 
to  charge  a  Leyden  jar  to  the  highest  point  that  is  possible  bj 
means  of  a  given  electrical  machine,  four  or  five  complete  revolu* 
tions  x»f  the  machine  may  be  needed,  whereas,  if  the  outer 
coating  of  the  jar  were  away,  half  a  turn  of  the  same  machine 
might  suffice  to  charge  the  jar  to  the  same  extent.  That  b  to 
say,  the  quantity  of  electricity  which  the  inner  caating  of  a 
Leyden  jar  can  take  np,  before  the  "  tension/'  or  tendency  of 
the  electricity  to  escape,  rises  to  any  given  amount,  is  much 
greater  than  the  quantity  which  would  charge  it  up  to  the 
same  teusion  if  the  outer  coating  were  removed:  in  other 
words,  the  presence  of  the  outer  coating  greatly  increases  fie 
'^oipacity^'  for  electricity  of  the  inner  coating. 

Precisely  the  same  kind  of  action  takes  place  in  the  i 
a  telegraph  cable  immersed  in  the  sea.  Such  a  cable  is  i 
compni-ablo  with  a  Leyden  jar,  thesmrface  of  the  conducting 
wire  corresponding  to  the  inner  coating  of  the  jar,  and  tbo 
water  in  contact  with  the  outside  of  the  insulator  correspondiug 
to  the  outer  coating.  Eiich  of  the  cables  which  now  he 
between  Valentia  and  Kewtbundland  accordingly  represents 
a  Leyden  jar  whose  inner  coated  surface  measures  about 
425,000  square  feet.  The  way  in  which  these  facts  affect  tlie 
transmission  of  signals  through  the  cables  it  is  not  easy  tp 
explain  with  perfect  clearnesi?,  but  it  is  hoped  that  the  followi 
considerations  will  make  it  at  least  partially  intelligible. 
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*  The  passage  of  a  cairent  through  the  instrument  at  the 
i^ceiving  station  depends  upon  the  existence  of  a  difference  of 
electrical  tension  betvveen  the  earth  and  that  end  of  the  wire. 
If  the  electrical  tension  of  the  wire  is  greater  than  that  of  the 
jcarth,  the  direction  of  the  current  is  fi*om  wire  to  earth; 
^hereaa^  if  the  electrical  tension  of  the  wire  ia  less  than  that 
pf  the  earth  J  the  current  passes  from  eartli  to  wire.  The 
©lectrical  tension  of  the  wire  can  be  jucreasedj  so  as  to  hecoine 
Igreater  than  that  of  the  earthy  by  connecting  the  end  at  the 
jaeoding  station  with  the  positive  pole  of  the  battery  ;  and  it  can 
he  diniimshed,  so  as  to  become  less  than  that  of  the  earthy  by 
KTOiinectiiig  the  wiro  with  the  negative  pole  of  the  battery^ — it 
[being  understood  in  both  eases  that  the  second  pole  of  the 
pattery  is  connected  with  the  earth.  NoWj  if  the  conductor  of 
mke  cable,  instead  of  being  surrounded  by  water^  were  sus- 
'pended  in  the  air^  everywhere  at  a  great  distance  from  any 
[conductor  of  electricity^  in  an  immeasurably  short  space  of 
lime  after  one  end  was  put  in  connexion  with  the  battery  its 
IctLsion  would  be  raised  or  loweredj  throughout  its  whole 
length,  to  the  full  extent  to  wliich  the  particular  battery  em- 
Iployed  was  capable  of  affecting  it.  The  consequence  would  be 
•that,  on  connecting  the  Valentia  end  of  the  wire  with  the 
battery,  a  current  of  a  certain  definite  strength  would  imme- 
diately show  itself  on  the  receiving  instrument  at  Newfoundland 
-a  current  which  would  retain  precisely  the  same  strength  as 
long  as  the  connection  with  the  battery  was  maintained,  and 
would  suddenly  cease  as  soon  as  that  connection  was  bi*oken* 
Since,  however,  the  conducting  wire  of  the  cable  is  far  from 
being  in  the  condition  here  supposed,  the  immersion  of  the 
cable  in  the  sea  making  the  conductor^  as  we  have  already  said, 
equivalent  to  the  inner  coating  of  an  immense  Ley  den  jar,  its 
electrical  capacity  iB  enormously  increased  beyond  that  of  a 
timilar  wire  suspended  in  the  air ;  or,  what  comes  to  the  samo 
things  the  quantity  of  electricity  which  must  be  put  into  it 
or  removed  from  it  in  order  to  alter  its  electrical  tension  to 
the  same  extent  is  enormously  greater.  Hence,  during  the 
&Bt  instant  after  one  end  of  the  cublo  is  connected  with  tho 
jositive  pole  of  the  battery,  there  is  no  perceptible  increase  of 
tension  at  the  opposite  end^  and  consequently  no  perceptible 
current.  After  a  certain  interval,  the  length  of  which  depends 
tipon  the  resistance  of  the  conductor,  the  nature  and  thickness 
of  the  insulatiDg  coating,  and  the  length  of  the  cable,  the 
current  makes  its  appearance  at  the  farther  end,  and  for  a  time 
Tapidly  increases  in  strength,  so  that,  after  an  additional  in- 
terval o^fonr  thic'i  the  length  of  that  which  preceded  its  first 
appearance,  the  current  has  attained  aliout  fifty-three  per  cent, 
of  the  strength  of  the  strongest  current  which  the  particular 
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battery  employed  is  capable  of  sending  throngli  tke  cab^H 
After  a  further  period  of  Jive  times  tli©  aamo  interFal  (or  alfc^^* 
gether  ten  intervals  from  the  moment  of  first  making  con* 
nection  with  tho  batteiy),  the  strength  of  tho  current  has 
risen  to  about  89  per  cent,  of  its  greatest  possible  strength; 
but  by  this  time,  odthongh  the  current  is  still  getting  stronger 
and  strongerj  its  rate  of  increase  has  begun  perceptibly  to 
diminish^  so  that  after  another  period  of  five  times  the  interral 
above  mentioned  its  strength  is  still  only  about  97  or  98  per 
cent,  of  the  maximum.  If  at  this  moment  the  sending  end  of 
the  wire  is  disconnected  from  tho  battery  and  connected  with 
the  earthy  the  changes  wtich  occur  in  the  strength  of  the 
cun-cnt  at  the  arrival  end  are  precisely  similar  to  those  we 
have  just  described^  though^  of  course,  of  the  opposite  kind* 
At  first  no  diminution  occurs  in  the  strength  of  the  current ; 
then  a  diminution  begins  and  soon  becomes  yery  rapid,  but 
after  a  short  time  again  becomes  slower  and  slower ;  so  that 
when  the  battery-connect  ion  has  been  broken  for  a  period 
equal  to  that  during  which  it  was  maintained,  the  current  at 
tho  arrival  end  has  diminished  by  exactly  the  same  proportion 
of  its  previous  highest  amountj  as  that  amount  bore  to  the 
greatest  current  the  battery  could  send  through  the  cable* 
For  instance,  if  the  near  end  of  the  cable  is  kept  conneettd 
with  the  battery  until  the  current  at  the  distant  end  h&s 
act|aired  90  per  cent,  of  the  strength  which  it  would  ultimately 
attain  it*  the  connection  were  continued  for  an  indefinite  time, 
the  diminution  in  the  strength  of  the  current  which  will  occur 
during  the  same  period,  after  disconnecting  the  near  end  of  the 
cable  from  the  batteiy  and  connecting  it  with  the  earth,  will 
be  to  the  extent  of  90  per  cent,  of  the  current  which  was 
passing  at  the  moment  the  battery-connection  was  brokea. 
That  is  to  say,  after  a  battery -con  tact  of  a  certaui  time^ 
followed  by  an  earth-contact  of  the  same  length,  the  current 
at  the  arrival  end,  instead  of  having  disappeared,  will  still 
possess  0  per  cent*  of  the  strength  of  the  greatest  curreat 
the  battery  can  send  through  the  cable,  . 

Hence  we  see  that  not  only  are  sudden  changes  in  the  ela^H 
trical  condition  of  the  sending  end  of  the  wire  not  perceivJH 
immediately  at  the  receiving  end,  but  when  they  do  show 
themselves  there,  it  is  as  more  or  less  gradual  changes  of 
miaUet*  extent  than  those  produced  at  the  sending ^nd*  It  la 
not  difficult  to  conceive  how  these  facts  must  affect  the 
tnmsmiasion  of  signals  through  the  wire.  The  signals  all 
consist  of  changes  in  tho  strength  of  tho  current  passing 
through  the  receiving  instrument,  ani  their  distinctness  QjL 
legibility  depends  on  the  extent  of  these  changes  and  on  tH 
finddenness  with  which  they  take  place.     If  the  sending  end  M 
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the  cable  is  alternatelj  connected  with  the  battery  and  the 
partli  at  regular  intervals^  its  electral  condifeion  is  changed  at 
each  contact  to  an  extent  coriesponding  to  the  electromotive 
force  of  the  battery;  but  if  the  contact  a  succeed  each  other  at 
Jnore  than  a  certain  rate,  no  alterations  whatever  are  per- 
ceived at  the  other  end  of  the  wii*e,  but  a  current  appears 
there  of  constant  strength ^  equal  to  that  which  would  bo 
produced  by  a  battery  of  half  the  power  if  kept  continuously 
connected  with  the  cable* 

It  is  evident,  thereforej  that,  whatever  may  be  the  delicacy 
bf  the  receiving  instrument,  there  is  for  each  cable  an  absolute 
limit  to  the  number  of  legible  signals  which  can  be  thus 
transmitted  in  a  given  time.  If  this  limit  be  exceeded,  no 
matter  how  great  the  battery-power  employed  at  the  Bending 
md  may  be^  and  the  consequent  extent  of  the  changes  pro- 
linced'  in  the  electrical  condition  of  that  end  of  the  wire,  no 
irariationB  whatever  are  produced  in  the  strength  of  the  cur- 
tent  at  the  receiving  end.  Within  this  hmit^  however^  the 
iffect  of  altemato  battery-  and  earth -coutacts  at  the  sending 
end  is  to  cause  oscillations  in  the  strength  of  the  currant  at 
|he  receiving  end.  By  making  the  alternate  contacts  more 
^nd  more  slowly,  the  extent — or,  as  it  would  bo  called  in  more 
icientific  language,  the  "  amplitude^* — of  these  oscillations 
fean  bo  increased,  until  the  received  current  varies  from  one 
p{  imperceptible  strength  to  the  strongest  the  battery  is 
capable  of  sendiug;  From  this  it  will  be  seen  that  the 
immber  of  signals  transmitted  cannot  be  increased  beyond  a 
certain  point,  except  at  the  expense  of  their  legibility ;  and, 
as  we  have  already  stated,  thero  is  another  bmit  of  speed 
teyond  which  they  becoTOC  altogether  obliterated. 

The  precise  conditions  which  determine  the  speed  with  which 
Instinct  signals  can  be  made  to  follow  each  other  through  a 
pnbmarine  cable  were  pointed  out,  by  Professor  WiUiam  Tliom- 
Bon^*  eleven  years  ago.  Professor  Thomson  showed  that  the 
fntemils  which  must  be  allowed  to  elapse  between  successive 
pignals^in  order  that  they  may  have  any  given  proportion  of  their 

eatest  possible  distinctness,  is  proportional  to  the  electrical 
tifistrtttct'  of  the  conductor,  to  its  electrical  aiimciln^  and  to  the 
\q\tare  of  ih  length.     Hence,  if  cables  of  the  same  make  were 

id  between  Dover  and  Calais,    and  between  Yalentia  and 

ewfoundlandj  their  relative  length  being  as  2G  to  2,100,  or 
as  I  to  80  nearly,  the  greatest  rate  at  which  it  would  be  pos- 
lible  to  signal  through  the  latter  cable  would  be  about  0,400 
times  slower  than  the  greatest  rate  possible  with  the  former. 
Hence,  also,  if  the  leii^th  of  any  proposed  tolegraphic  cable 


*  Fmtudiftgi  iff  th:  Rt'^a*.  Socidij,  vol.  Yii.,  383  (I^iay  2itb,  1S55). 
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and  the  ck'^ctrical  properties  of  its  materials  lire  known, 
po^isible  to  calculate  beforehand  wkat  dimensions  mast  be  g'i 
to  the  conductor  and  iD&ulator#iD  order  to  obtain  anj  gii 
rapidity  of  signalling* 

As  to  the  absolute  rate  of  signalling  wbicb  is  attainable 
the  Atlantic  cablCj  the  writer  is  informed,  by  Mr.  lleeminj 
Jenkiiip  tbatj  as  the  result  of  a  calculation  in  accordance 
the  principles  laid  down  by  Professor  Thomson,  it  appears 
alternate  battery-  and  earth-contacts  at  one  end  of  the  cal 
would  produce  a  current,  at  the  other  end,  showing  no  percept- 
ible variations  of  streugtb^  if  they  followed  each  other     ~ 
greater  rate  than  about  tTventj-fiTe  double- contacts  in  a  secoi 
while  battciy- contacts  maintained  for  about  four-tenths 
second^  and  alternated  with  earth-contacts  of  the  same  Icn 
would  produce  sensibly  the  greatest  possible  amount  of  Tai 
lion  111  the  current  at  the  receiving  end.     This  shows,  on  t] 
one  hand,  thai  legible  signals  could  not  be  sent,  in  the  way 
described,  so  fast  as  25  per  second  ;  and,  on  the  other  haudj  that 
the  distinctness  of  the  signals  would  not  be  increased  by  sen ' 
iug  them  more  slowly  than  at  the  rate  of  one  in  about  ei 
tenths  of  a  second* 

It  is  possible  that  to  some  readers  these  may  appear  to 
matters  of  purely  scientific  inter estj  rather  than  of  practi 
importance.     Very  little  reflection,  however,   will  show  t^ 
next  to  being  able  to  transmit  signals  through  a  cable  at  all, 
the  rate  at  which  they  can  be  sent  is  the  point  which  tm 
directly  bears  upon  the  commercial  success  of  submarine 
graphy.     When  it  is  remembered  that  each  word  of  a  mcssj 
represents,  on  au  average,  sixteen  signals  sent  and  receiv 
it  will  be  understood  at  once  that  a  very  small  diminution  if 
the  time  occupied  by  a  single  signal  is  equivalent  to  a  consider- 
able increase  in  the  ^^ speaking  power ^'  of  the  cable;  wbik, 
if  once  a  telegraph  cable  is  fully  charged  with  messages,  its 
speaking  power  is  only  another  name  for  its  money-earnia^ 
power.     Hence  the  great  practical  importance  of  any  ini?tra- 
ment  or  contrivance  by  which  the  number  of  signals  thai  cm    g 
be  sent  in  a  given  time  is  increased,  ^H 

The  most  obvious  method  of  increasing  the  rate  of  signi^H 
ling  is  by  the  employment  of  a  receiving  instrnmout  capable 
of  exhibiting  the  most  minute  variations  in  the  strength  of 
the  i^ceived  cuiTent ;  for,  as  wo  have  suenj  small  variations  of 
the  current  can  bo  made  to  succeed  each  other  more  rapidly 
than  large  ones.  Herein  is  one  among  other  important  ad- 
vantages resulting  from  the  use  of  an  instrument  of  such 
extreme  delicacy  as  Professor  Thomson^s  galvanometer.  Witk 
this  instrument  nearly  two  words  and  a  half  per  minute  we5 
obtained  through  the  old  Atlantic  cable  laid  in  ^§^8^  wke: 
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with  the  ordinary  apparatus  less  than  lialf  thai  speed  was  the 
utmost  that  could  be  attained** 

There  are,  however^  other  methods  hj  which,  when  all  has 
been  done  that  can  be  don©  bjr  the  improvement  of  inatni- 
ments,  the  retardation  and  wearing- do vra  of  signals  due  to 
inductive  action  can  be  still  further  diminished.  One  of 
these,  the  method  actually  employed  with  the  present  Atlantic 
cables,  affords  such  a  beautiful  example  of  the  practical  appli- 
cation of  abstruse  scientific  principlea,  that  we  must  briefly 
indicate  its  general  features.  The  diagram  {fig.  4)  will  facili- 
tate the  explanation.  Her©  B  represents  tlie  battery ;  G  a 
reflecting  galvanometer ;  C  an  electrical  condenser  (an  arrange- 

I  ment  equivalent  to  a  very  largo  Ley  den  jar) ;  and  II  a  conductor 
of  very  great  resistancCj  forming  a  constant  partial  connection 

;  between  the  receivmg  end  of  the  cable  and  the  earth*  The 
figup©  shows  the  sending  end  of  the  cable  connected  ^vith  the 
battery  ;  under  these  circumstances  a  current  enters  the  cable 
and  charges  both  it  and  the  condenser  C,  which  is  in  permanent 
connection  with  it  through  the  galvanometer,  to  an  extent 

j  corresponding  with  its  own  electromotive  forcej  and  at  the  samo 
time  a  slight  current  passes  through  E  to  the  earth.  These 
conditions  are  always  maintaiued  when  no  signals  are  being 

I  sentj  but  when  the  wire  is  required  to  be  ready  for  their 
transmission.  The  galvanometer  G,  which  shows  a  temporary 
deflection  while  the  cuirent  is  entering  the  condenser,  returns 
to  zero  as  soon  as  the  condenser  is  ftilly  charged.  In  order  to 
send  a  signal,  all  that  is  necessary  is  to  disconnect  the  sending 
end  of  the  cable  from  the  battery  and  connect  it  with  the  earth  : 
this  is  done  by  pressing  down  the  key  c,  tho  front  end  of  which 
then  comes  in  contact  with  a  conductor,  a,  communicating  with 
J  he  earth,  at  the  same  instant  that  the  other  end,  by  rising, 

,  breaks  the  previously  existing  connection  between  the  cable 
and  the  battery.     On  ceasing  to  press  the  key,  the  contact  at 

I  a  ia  broken,  and  that  at  h  restored ;  but  the  effect  of  moment- 
arily connecting  the  conductor  of  the  cable  with  the  earth  is 
to  arrest,  and  even  for  an  instant  reverse,  the  flow  of  electricity 
sdong  it  which  is  caused  by  the  slight  escape  into  the  earth 

*  always  taking  place  through  B,  The  consequence  is  that 
the  electrical  tension  of  the  receiving  end  of  the  cable  falls 
below  that  of  the  condenser  C,  and  therefore  electricity  returns 

•  from  the  condenser  into  the  cable,  so  as  to  equalise  the  tension 
in  each^  causing  a  deflection  of  the  galvanometer  as  it  passes. 


*  It  may  be  mtereating  to  state  that,  according  to  Mr.  Jenkin's  calculation, 
I  the  speaking  power  of  the  two  cables  which  are  now  in  operation  is  frota 
j  twiee  to  thiw  times  as  great  lis  that  of  the  cable  of  185R,  and  we  believe  that 
I  this  reanlt  is  confirmed  bj  expcrieace  of  their  actual  working. 
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The  deflections  tliaa  produced  constihite  the  signals.     Ta  this 
way  from  six  to  seven  words  are  easily  traosinitted  thK)i 

each  of  the  Atlantic  cables  in  one  miniite. 

In  order  to  understand  how  this  method  of  stgnalUag'  shod 
admit  of  signals  being  sent  in  more  rapid  succession  tban  is 
possible  when  thej  are  pi'oduced  in  the  usual  way,  by  inttjr- 
mittont  cnrrentSj  we  may  avail  ouraelTes  of  an  iUaitration 
employed  twelve  years  ago  by  Faraday^  who,  in  describing 
Bome  of  the  earliest  observations  on  tho  effects  of  inductioE 
on  anbaqueous  telegraph  wires^  compared  its  action  to  ttat 
of  the  air-spring  of  a  force-pump,  whereby  the  intermittent 
action  of  the  piston  is  caused  to  produce  a  nearly  uniform 
flow  of  water.  Just  as  the  air-chamber  of  the  pnmp  effaces 
the  effects  of  the  separate  strokes  of  the  piston  more  ci 
pletely  the  greater  the  volmne  of  air  which  it  containH  :  m^ 
a  submarine  cable,  the  effects  of  intermittent  eutrents  are  in< 
completely  obliterated  in  proportion  aa  the  electrical 
of  the  cable  is  greater.  The  condition  of  the  cable  when  h 
constantly  charged,  as  in  the  method  of  signalling  which 
been  last  described,  corresponds  however  to  that  of  a  fo; 
pnmp  into  whose  air-chamber  so  much  water  has  been  drr 
that  the  air  in  it  is  reduced  to  a  small  bulk,  in  which  case  i 
evident  that  each  stroke  of  the  piston  must  produce  nearly  S 
.full  effect  on  the  issuing  jet  of  water. 

Although  this  article  has  already  greatly  exceeded  its 
tended  limits,  we  are  nnwiUing  to  close  without  adding  one 
two  remarks  of  a  more  general  character*  That  the  political, 
social^  and  commercial  consequences  of  the  comp lotion  of  the 
Atlantic  cable  will  probably  be  very  great,  is  obvious  to 
how  great  they  are  likely  to  be  is  best  known  to  those  nn 
conversant  with  political,  social^  and  commercial  matti 
But  apart  altogether  from  results  which  may  be  looked  for  in 
the  future,  the  past  history  of  this  great  undertaking  may 
teach  us  lessons  which  are  of  themselves  of  no  small  Woe. 
On  the  one  hand,  it  proves  to  men  of  science,  in  perhaps 
a  more  striking  way  than  it  was  ever  proved  before,  how 
fruitful  even  of  pnrely  scientific  results  may  be  the  practicd 
application  of  scientitic  principles,  and  how  much  Science  hep- 
self  may  often  gain  by  hstening  to  the  claims  of  Practice  for 
assistance.  On  the  other  hand,  it  ought  to  convince  self- 
styled  practical  men,  who  regard  imprnvements  in  the  arts  of 
life  as  the  highest  end  of  science,  and  who  seldom  look  wiit 
much  favour  on  scientific  pursuits  which  have  no  obvious  rela- 
tion to  practical  applications,  that  inrestigations,  in  which 
they  see  nothing  more  than  the  mere  indulgence  of  scientific 
curiosity,  are  often  those  whose  results  are  eventually  foimd 
to  be  of  the  greatest  practical  importance.  h 
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THE  BONE-CAYERNS  OF  GIBRALTAB,  M^iLTA,  AND 

SICILY, 

BY  A.  LEITH  ABATIS,  A.M.,  ILK,  F.aS,,  &c. 


THE  explorations  conducted  bjr  geologists  of  late  years  at 
various  points  on  the  sea-board  and  inlands  of  the  Medi- 
terranean ^  have  elicited  a  mas  a  of  interesting  data  in  con-* 
neetion  with  the  pre-historic,  or  rather  pre-modem^  condition 
of  that  area,  and  the  human  inhabitanta  and  lower  animals 
that  then  frequented  Southern  Europe  and  Northern  Afiica. 
The  information  thus  obtained  has  been  chiefly  ednced  from 
researches  in  the  caves,  fissures,  and  alluvial  deposits  of 
Southern  Italy,  Sicily^  MaUa^  and  the  Rock  of  Gibraltar;  but 
although  the  evidences  furnished  have  been  for  the  most  part 
dear  and  derisive,  they  may  be  said  to  be  little  other  than 
mere  indications  of  what  more  extended  researches  will  doubt- 
less bring  to  light,  not  only  in  the  above  situations,  but  in 
other  unexplored  islands  and  shores  of  the  great  inland  sea* 
The  appearances  presented  by  the  rock  formations  and  super- 
ficial soils  show  that  the  present  outline  of  the  Mediterranean 
baain  was,  at  least  in  part,  brought  about  by  subsidences  of 
land,  which  in  certain  instances  was  afterwards  re*elevated. 
For  example,  the  denuded  surface  of  the  Maltese  islands,  and 
traces  of  wave  action  on  their  limestones  and  that  of  Gibraltar, 
as  clearly  point  to  action  of  the  sea  during  their  submersion 
or  subsequent  emersion,  as  do  the  pot- ho  ling  and  scooping 
out  now  going  on.  The  Sirocco  and  Levanter,  that  send  the 
billows  dashing  furiously  along  the  coast  lines,  are  not  fashion- 
ing  sea-bottoms  and  margins  in  any  way  different  from  those 
HOW  high  and  dry  on  the  rock  of  Gibraltar,  heights  of  Malta^ 
or  the  limeetone  slopes  of  tlie  Val  di  Noto ;  whilst  the  fanlts 
and  rents  filled  with  red  soil,  and  fragments  of  rock,  and 
organic  remains,  show,  by  the  extent  of  the  former  and  the 
and  modes  of  deposition  of  the  latter,  that  subter- 
m»ivctnents  on  a  grand  scale  had  boon  at  work  in 
producing  the  one,  and  aqueous  agencies  had  afterwards  borne 
the  others  into  their  present  situations*     With  refe^^eu'^i^  Sj^ 
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the  indications  of  littoral  actioiij  there  is  scarcely  an  exposed 
portion  of  the  limestone  of  Gibraltar^  from  the  sea  level  up 
to  the  highest  point  of  the  rock,  that  does  not  present  ppodk 
of  marine  erosion ;  and  perhaps  in  few  localities  is  ibis  more 
evident  than  on  the  plateau  of  Windmill  Hill,  rendered  famous 
by  the  wonderful  discoveries  of  Captain  Brome.  Here,  oi 
the  surface,  and  running  into  the  great  toHuous  rent^  wl 
intersect  the  rock  in  every  direction,  may  be  observed  ii 
merable  caldron,  trough-sbaped,  or  circular  hollows,  sm 
and  rounded,  and  perfectly  distinct  from  the  withering 
honeycombing,  the  result  of  atmospheric  and  chemical  decom 
position  now  going  on*  Caves  are  also  plentiful ;  but  the 
differences  between  a  vaulted  chamber  formed  by  the  acA 
waves,  and  a  fissore  with  its  roof  partially  or  entirely  covered 
in  by  calcareous  infiltrations,  or  fragments  of  rock  jammed 
between  the  opposing  sides,  and  brought  about  by  movemeiile 
consequent  on  upheaval  or  depression,  are  ao  very  various  that 
in  many  instances  what  at  first  sight  might  appear  to  be  % 
cave,  will  turn  out  subsequently  to  be  a  covered-in  fi&surp. 
It  is  only  when  the  cavity  opens  horizontally  without  the  roof 
communicating  with  the  surface,  whereby  the  deposits  or 
organic  remains  might  have  been  conveyed  thereinto,  that  we 
opine  should  the  name  cave  or  cavern  be  applied.  Openiogs 
of  this  description  arc  common  on  the  sea  face  of  the  rock  wf 
Gibraltar,  In  one,  situated  on  the  scarped  face  of  a  diff  it 
Enropa  Point,  Captain  Brome  found  several  flint  implements 
and  pieces  of  charcoal  embedded  in  the  red  soil  and  cslcnreoos 
deposits  on  its  floor.  The  celebrated  pithecoid  human  skuJli 
diseoverc*d  many  years  since,  is  said  to  have  been  found  iaii 
cave  of  this  de^jcription  on  tliB  north  front  of  tbe  rock.  Bat 
one  of  the  most  important  and  valuable  discoveries  made  by 
the  above-named  indefatigable  geologist,  wag  that  of  manj 
human  skeletons.  Captain  Brome's  attention  was  directed  to 
a  small  hole  on  the  plateau  of  Windmill  Hill,  into  whidi  his 
terrier  was  often  in  the  habit  of  entering  in  quest  of  rnhhits^ 
On  opening  this  out,  an  irregular- shaped  rock  cavity  woa  dis- 
covered, filled  almost  to  the  roof  with  calcareous  incmstatioos 
and  soiL  It  measured  a  few  feet  in  height,  by  eight  or  ten 
in  breadth.  In  a  crevice  close  to  the  entrance  lay  the  skete- 
tons  of  several  human  beings,  dispersed  about  seemingly 
without  any  order*  The  skulls  were  well  formed,  and  did  not 
indicate  any  very  great  antiquity*  Associated  with  the  humaD 
bones  were  flint  hatchets  and  knives,  well  polished,  besides 
a  metal  hook,  charcoal  qaems,  and  edible  marine  shells.  Slabs 
of  a  light  reddish-bro\^Ti  sandstone  formed  the  hand-mills  jast 
mentioned,  or  were  polished  on  one  or  more  sides,  as  if  tity 
liad  been  also  used  for  sharpening  the  flint  tools.     This  rook 
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is  not  kiiown  to  be  found  in  siin^  either  on  tJie  Spanish  or 
African  sido  of  the  strait;  but  neither  of  the  two  localities 
has  been  carefully  oxamined  by  geologisfca-  The  presence 
of  abundance  of  limpets  and  other  marine  fihella  in  the  upper 
parts  of  nearly  all  the  fissures  opened  on  Windmill  Hill  seems 
to  indicate  that  they  had  been  most  probably  naed  as  food  by 
the  hnnaan  inhabitants  of  the  rock ;  moreover^  they  are  inti- 
mately associated  with  the  eatuvia?  ol"  living  quadrupeds*  The 
Genista  fissure  was  filled  with  red  earth  and  stalactite^  forming 
ancceasive  feats^  and  proceeded  downwards  for  two  hundred 
feet  below  the  level  of  the  Windmill  Hill  plateau*  Here 
masses  of  the  parent  rock,  detached  evidently  during  the 
formation  of  the  rent,  had  fallen  down,  and  wero  jammed 
between  the  opposing  sides,  which  were  encrusted  with  masses 
of  stalactite,  and  dripping.  Among  the  iUhrid  were  found 
bones  and  teeth  of  two  extinct  species  of  rhinoceros,  a  hare,  j 
two  species  of  hogs,  the  red  and  fallow  deer ;  oxeUj  the  larger 
sort  allied  if  not  identical  with  the  almost  extinct  Aurochs  | 
^id  innuraei'ablo  remains  of  one  or  more  species  of  ibex, 
be^des  the  Afncan  leopai^d,  lynx,  serval,  brown  hyena,  and  a 
bear ;  also  fragments  of  a  large  tortoise,  &c.  The  remarkable 
features  in  the  fauna  of  this  extraordinary  collection  of  organic 
remains  are  that,  with  the  exception  we  shall  presently  notice, 
nearly  all  the  bones  lay  detachedj  and  were  soemingly  mixed 
up  in  the  greatest  confusionj  just  as  might  result  fi-om  a  nana- 
ber  of  carcases*  of  various  animals  decomposing  on  a  slope, 
from  whence  they  were  washed  pelUmell  into  the  gaping  rents 
below.  Many  bones  were  sun-cracked,  showing  that  they  had 
been  exposed  to  the  weather  for  a  length  of  time  before  being 
convoyed  into  the  fissure.  It  is  apparent,  therefore,  that 
Bonth*westren  Europe  was  at  one  time  the  abode  of  three 
species  of  leopards  and  a  hyena^  tho  latter  being  at  present 
unknown  on  the  north  side  of  the  African  equator,  or  oven 
further  north  than  Katal.  The  discovery  of  the  elephunt  of 
Africa  in  Spain  in  a  fosfiil  state,  combined  with  the  other 
evidences  just  mentioned,  surely  affords  strong  proof  that 
Eoropc  and  Africa  w^oro  at  one  time  joined  together,  either 
wholly  along  the  entire  Mediterranean  area  or  at  certain  points. 
A  complete  carcase  of  an  extinct  rhinoceros  was  discovered 
by  Captain  Brome  in  an  enormous  yawning  fissure  close  to 
the  Genista  rent,  and  about  twenty-five  feet  below  the  level  of 
the  plateau*  At  the  time  this  iudividnal  was  deposited  in  the  i 
above  situation,  the  fissure  must  have  presented  all  the  ap- 
pearances of  a  natural  pitfall,  into  which  an  unwary  ammal 
might  eaaily  have  fallen.  Many  recent  quadrupeds  werefonnd 
associat-ed  with  the  extinct  species ;  but  in  geneml  the  former 
predominated  in  thcs  nppor  parts  iiea^  the  su.rfcyGe|^\t\i  \3&j^j 
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exception  of  the  rabbit  remains^  which  were  abundant  at  all 
levels ;  and  even  at  present,  along  the  drainage  hollows  on 
the  rock,  bones  of  sach  qoadrupeds  as  the  fox,  hare,  rabbit, 
mice,  &c.,  are  being  conveyed  by  rain-water  into  fissures,  and 
with  the  red  soil  and  fimgments  of  rock  form  the  well-known 
long  breccias  of  Gibraltar. 

Several  of  the  long  bones  of  deer  discovered  in  the  fissures 
bore  marked  traces  of  sharp  instruments,  and  from  the  abon- 
dance  of  ibex  remains  it  may  be  surmised  that  either  the 
ruminants  were  exceedingly  common  on  the  rock,  or  had  been 
conveyed  there  by  man,  who  lived,  in  all  probability,  in  certain 
of  the  sea-board  caves,  such  as  the  one  already  referred  to; 
moreover,  that  the  canine  *  and  feline  quadrupeds  preyed  on 
the  ruminants  and  others,  and  possibly  all,  firom  the  rhinoceros 
downwards,  were  eaten  and  destroyed  by  the  savages  who 
continued  for  ages  to  frequent  the  district.  The  decided  race 
character  of  the  skulls  discovered  by  Captain  Brome^  and  the 
strange,  ill-shapen,  and  ape-like  cranium  alluded  to  above, 
may  represent  vast  ages  of  man^s  sojourn  on  the  Spanish 
peninsula,  and  whilst  the  former  may  have  lived  on  the  rock 
up  to  a  comparatively  modem  period,  the  latter  would  repre- 
sent a  far  earlier  epoch ;  yet  perhaps  coeval  with  the  extinct 
rhinoceros  and  Elephaa  aniiquus — a  tooth  of  the  latter  having 
been  discovered  several  years  since  on  Europa  point.  The 
subterranean  movements  which  occasioned  the  submergence 
of  the  intervening  land  between  Africa  and  Europe,  and 
opened  the  Straits,  must  have  taken  place  long  ailer  the 
exuvifiB  had  been  deposited ;  for  how  could  the  present  bare 
rock  have  maintained  such  vast  numbers  of  wild  animals  as 
are  represented  by  the  Gibraltar  fissures? 

The  disturbances  to  which  the  Maltese  Islands  have  been 
subjected  during  periods  of  upheaval  and  depression  are  like- 
wise attested  by  numerous  and  well-defined  faults  and  dis- 
placements. These  and  indications  of  sea  action  on  the  rock- 
surfaces,  also  fossil  exuviae  of  extinct  and  recent  animals  in 
their  caves,  fissures,  and  alluvial  deposits,  represent  also  difierent 
epochs  in  the  history  of  the  islands,  and  show  at  least,  what- 
ever may  have  been  the  dimensions  of  the  land  in  the  first 
instance,  that  the  present  insular  group  are  but  merefiragmente 
of  what  must  at  one  time  have  been  an  extensive  area,  in  all 
probability  connected  with  Africa  or  Europe,  or  both.  Com- 
pared with  Gibraltar,  the  same  evidences  of  littoral  action  are 
presented  on  their  rock-surfaces,  and  their  fissures  show  a 
like  arrangement  of  their  contents ;  but  the  organic  remains 
differ  in  some  very  important  points.     No  human  exuvies  have 

*  Coprolites  of  tho  hyena  were  abundant  in  the  fissures. 
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hitherto  been  met  witli  in  connection  with  this  fossil  fauna,  or 
in  fact  any  traces  of  man ;  and  with  the  exception  of  recent 
land-shells  and  uncertain  indications  of  a  rnminant  of  abont 
the  si^.e  and  appearance  of  the  domestic  sheep  or  goatj  all 
the  fossil  fanna  are  apparently  of  extinct  species — such  aa 
frequent  countries  well  watered  by  rivers^  lakeSj  and  covered 
by  a  rich  soil  and  hixuriunt  Tegetation — eouditions  totally 
different  from  what  the  faces  of  the  islands  now  present-  The 
allnvial  deposits  of  the  Maltese  Islands^  like  those  of  the  other 
islands  and  shores  of  the  Mediterranean^  are  composed  of  a 
red  soil^  which,  in  the  rock  cavities  and  hollo ws^  is  Bome times 
underlaid  by  a  light-blue  clay,  in  which  also  organic  remains 
are  embedded-  AU  the  numerous  fissures  and  rents  which 
traverse  the  strata  in  divers  directions  are  more  or  less  filled 
with  the  red  primeval  earth  and  clay^  presenting  much  the  ' 
same  appearances  as  those  of  Gibraltar,  and  by  the  mode  of 
deposition  of  their  contents  testify 'to  like  agencies  having 
conveyed  them  into  these  situations.  Some  years  since  a  cave 
on  the  face  of  an  inland  ravine  near  the  middle  of  the  Island 
of  Malta  was  accidentally  intersected  whilst  forming  a  water 
reservoir  in  the  sandstone  rock,  and  its  contents  partially 
cleared  out,  when  among  the  red  soil  and  clay  which  covered 
the  floor  were  found  many  teeth  and  bones  of  extinct  species  of 
elephanti  apparently  diflerent  from  any  yet  diacoveredj  besides 
femains  of  a  largo  tortoise  and  birds.  Professor  Busk  and^e 
late  Dr,  Falconer,  who  have  carefully  examined  these  foasili, 
come  to  the  conclusion  that  the  elephantine  remains  belonged 
to  two  species  of  very  small  size,  neither  of  which  exceeded 
five  feet  in  height;  and  that  many  of  the  bones  indicated  the 
presence  of  carnivorous  animals  from  showing  the  traces  of 
having  been  fiercely  gnawed.  However^  persevering  eflbrta 
made  subsequently  in  many  other  fossiUferous  cavities  faded 
entirely  in  finding  any  relics  of  the  carnivora.  Not  so^  how- 
ever,  with  reference  to  the  Pachydermata^  for  the  discovery  of 
nnmerons  fissures  and  gaps^  containing  abundant  remains  of 
elaphantsj  have  at  least  proved  that  whether  one  or  more 
species  is  included  among  tho  exuviie^  it  is  beyond  a  doubt 
that  the  numbers  that  have  come  to  hand  could  never  have 
lived  on  the  present  islands,  even  allowing  their  botanical  I 
resources  to  have  quadrupled  those  of  any  country  on  the  face 
of  the  earthy  irrespective  of  the  total  absence  of  rivers  and 
lakes,  yea^  as  much  as  a  perennial  stream.  The  same  may  be 
eaid  of  the  hippopotamus,  of  which  bones  and  teeth  have  been 
discovered  from  time  to  time  in  caverns,  and  always  in  situa- 
tions indicating  that  they  wore  conveyed  into  the  openings  by 
the  agency  of  water,  or  else  died  in  incredible  numbers  in  the 
rock  cavities  and  been  subsequently  buried  by  the  introductiam^ 
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of  bltte  and  red  clay,  and  tlie  rounded  and  water- worn  frag- 
ments of  the  parent  rock,  Tho  fossil  fauna  hitherto  discover 
in  tho  Maltese  caves,  rents,  and  allnvial  deposits,  comprb 
the  Hippojiolamus  Fentiandif  bo  plentiful  aleo  in  the  iSie" 
caveSj  and  perhaps  another  species,  very  closely  aUied  if  na 
identical  with  an  existent  species  found  in  West  Africa ;  two, 
and  perhaps  three  extinct  elephants,  two  of  which  are  of  pi^y 
dimensions,  the  other  equal  to  a  fimaU- sized  African  elepham 
with  the  molars  presenting  a  crown  pattern  similar  to  tiiat 
of  E.  antiquum f  although  its  teeth  are  relatirely  much 
smaller*  The  dormice  (Mfjo^'ina)  are  represented  by  an  animai 
larger  than  a  Guinea-pig,  and  found  in  incredible  BUinbitre_ 
associated  with  the  elephant ;  also  a  river  tortoise,  which  niu 
have  stood  nearly  two  feet  in  height*  A  smaller  species  of  li 
latter  was  found  in  the  inland  cave  just  referred  to,  Bu  " 
bones  were  very  nnmerousj  and  comprised  several  Bf 
chiefly  large  raptores,  dhd  water-birds ;  among  the  latt€ 
abtmdant  remains  of  one  or  more  species  of  swan,  nearly  om 
half  larger  than  the  Cygnfus  ol^tTj  were  found  along  with  ti 
elephantine  and  rodent  remains.  The  hippopotamus  exa? 
invariably  occupied  distinct  caverns  on  the  sides  of  ravines  safl 
sea  clifls,  and  from  the  mode  of  arrangement  of  tho  bones  mi 
teeth  indicated  the  presence  of  tumultuous  currents  haviti^at 
one  time  passed  down  the  ravines  and  entered  the  caverns.  TSi6_ 
same  appearances  seem  to  pervade  the  river-horse  remains  in  th 
Sicilian  caves.  It  is  notj  thereforej  easy  to  account  for  the 
enormous  accumulations  of  the  carcases  of  such  huge  an 
in  80  small  a  space,  unless  we  suppose  that  handreds  had  con- 
gregated  in  their  dens  and  met  their  death  bj  some  unnatural 
cause  or  causes*  Not  as  might  be  the  case  with  the  aged 
individuals  resorting  to  such  places  to  die;  but,  on  the  con-^ 
trary,  almost  every  vestige  of  gix>wth,  from  the  new-born  i 
to  tiie  adult,  is  represented  among  the  relics  of  these  anc" 
caves.  The  botjes  and  teeth  are  strewn  about  in  the 
possible  disorder,  but  in  general  not  so  much  fractured  or 
water-worn  as  might  have  been  the  case  had  they  been  rudely  , 
rolled  about  with  the  hard  pebbles  among  which  they  are  fouuiiH 
embedded.  In  the  deposit  of  one  rock  cavity,  about  twent^H 
feet  hj  forty  feet  in  breadth^  we  counted  the  straight  tusks  of 
no  lees  than  thirty  individual  river-horses,*  and^  representin] 
as  they  did,  nearly  every  stage  of  growth,  were  surely  signifi* 
BO  far  that  the  animals  did  not  all  die  from  the  usual  decay 
nature  ;  and  unless  we  suppose  a  scourging  pestilence  affeci 


can^l 


*  This  estimate  is  no  doubt  much  within  the  trnth*  ts  the  greatef  port«t« 
of  the  teeth  and  bones  were  (^imed  off  by  the  curious  long  before  the  autJ 
amml  at  the  fpot. 
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iJl  tlic  iand  quadrupeds  more  or  less  alike  (which  is  extmmelj 
improbable) J  there  is  seemmgly  but  one  way  of  accounting  for 
Bocb  wholesale  destruction  of  lifei  and  that  is  from  a  considera- 
tion  of  the  geological  changes  in  the  outline  of  the  area.  Again, 
the  elephantino  remains  and  those  of  the  rodent^  birds,  rep- 
tiles, and  land  aheOSj  met  with  together,  in  the  fissures  of 
Malta,  display  the  same  pelUmell  arrangement,  only  the  frag- 
ments of  rocks  are  very  little  water-worn*  A  large  gap  had 
evidently  been  the  bed  of  a  torrent,  for  whole  akeletons  of 
elephants  and  numbers  of  the  dormouse  were  found  jammed 
between  large  water- worn  blocks  of  sandstone,  arranged  in 
layers  across  the  ravine,  and  alternating  with  bands  of  pebbles 
and  red  soil,  the  former  representing  freshets  or  inujidations, 
tke  latter  periods  of  less  turbulence.  Many  of  the  bones,  both 
in  the  gaps  and  fissures,  presented  the  same  a un-c racked 
appearances  as  are  indicated  by  the  (libraltar  specimens, 
showing  that  they  had  been  lying  exposed  and  bleaching  on 
the  surface  before  being  conveyed  into  the  fissures  and  gaps. 
In  one  of  the  latter, the  maximum  length  of  which  did  not  exceed 
100  feet,  and  its  greatest  breadth  40  feet,  were  discovered,  teeth 
of  at  least  1 50  individual  elephants,  representing  every  stage 
of  gitiwth  from  the  nnwora  tooth -crown  of  the  GaJf  to  that  of 
the  aged,  not  to  speak  of  countless  remains  of  the  gigantic 
dormouse  and  birds.  Thus  the  former  of  these  rich  cavities 
and  alluvial  deposits  may  represent  widely  remote  epochs  in 
the  history  of  the  ancient  post-Miocene  Malta,  which  doubtless 
at  one  time  spread  far  and  wide  along  the  central  portion  of  tbe 
Mediterranean  basin.  The  hippopotamus  conglomerates  cave 
and  the  torrent  bed  deposits  may  have  been  accumulated 
before  any  very  extensive  submergence  of  the  area  took  place  | 
whilst  the  disordered  and  pell-mell  arrangement  of  the  con- 
tents of  the  fissnres  might  indicate  a  far  more  modem  epoch, 
when  many  of  the  great  changes  of  level  had  already  resulted, 
and  the  land  was  broken  up  in  small  islands,  and  severed  from 
Africa  or  Europe.  Supposing  Malta  or  Sicily  had  been  joined 
to  either  continent,  or  even  formed  one  or  more  large  islands  j 
that  the  land  began  to  sink,  at  first  slowly,  but  in  some  parts 
more  quickly  than  others,  cutting  off  portions  and  forming 
jfllands^  and  thus  contracting  the  range  and  decreasing  the 
subsistence  of  numerous  animals ;  also  thereby  diverting  the 
channels  of  rivers  and  lakes,  which  flooded  the  low  lauds  and 
swept  the  soil  and  carcases  of  myriads  of  Imog  creatures, 
which  had  been  either  killed  or  died  of  starvation  or  others 
wise,  into  gaping  fissures  and  caverns ;  no  doubt  many  of  the 
smaller  accumulations  may  be  the  results  of  ordinary  causes 
continued  for  ages;  but  the  extensive  dcstrnotiou  of  life 
represented  by  many  of  these  caverns  and  fissures  can  scarcely, 
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we  opicej  he  accounted  for  an  oiher  gronndB  tkan  wbafc  ^^| 
jast  been  surmised,  ^^* 

The  discoveries  of  Baron  Anca  in  the  caTCS  of  Sicily  ImfB 
resulted  in  ehowing  the  presence  of  savage  men  in  that  tslafiel« 
in  conjtmction  with  the  large  deer,  hog,  and  other  recent 
animals.  He  has  likewise  established  beyond  a  doubt  II10 
presence  of  the  African  elephant  in  a  fossil  state  in  that  iBlmnd, 
which,  when  coupled  with  the  eircumst^TJice  that  the  sob- 
marine  plateau  called  AdFenture  Bank^  siretching  belweeo 
Sicily  and  the  African  Continent,  is  only  fifty  fathoms  nnder 
water,  it  may  readily  be  supposed  that  there  wa^a  commmri- 
oation  between  the  two  lands  at  no  very  distant  period. 
Moreover^  the  cavoma  of  Palermo  have  furnished  abfmdmt 
remains  of  a  hyena  apparently  identioil  with  the 
tiger-wolf  {Cfocuia  fnaadata)^  which,  like  its  CGngmGF  < 
Gibraltar  fissures,  has  been  driven  back  to  Sent  hem 
The  Eleplms  imUqnut  has  als^m  been  discDven^fl  in  the 
deposits;  and  besides  the  A  'imw^  P  ,  te 

seemingly  another  speeies^  p'       ^     identical  v.  lunj 

mined  riTer-horse  of  the  Maltese  caves.     At  the  saine  tis 
late  researches  have  shown  that  as  regards   ditnensions 
teeth,  the  fossil   specimens  of  the   Nile  river-horse   (H* 
phibm»)  have  been  found  as  largo  as  the  huge  fossil  II,  maf 
of  Nofthem  AlVica  and  Europe;   whilst  the  if,  PenthinJli 
tho  Sicilian,  IMteae,  and  Oandian  caves  comes  nearest 
dimensions  of  a  seemingly  living  species  [H,  amu^ete 
above  the  cataracts  of  the  !Nile.     Another  species  {H, 
enBia)^  from  Western  Africa,  intermediate  in  size  betwee 
last   and  H.   amphibiu^j  might   tut-n   out  the   same   as 
nndetarmined  species  in  Sicily  and   Malta,      Thus  it  13 
improbable^   when   the  fossil   river-horses  have    been 
carefiilly  compared   with   the   living,    that   all   the   so- 
esrtinct  represenUitives  of  the  genus  stUl  exist  on  the  Afrtc 
continent,  and,  like  the  caniuB  and  fohne  manmials  referred  I 
have  been  forced  back. 

In  summing  up  the  evidences  presented  by  the  data  refe 
to^  it  may  be  generally  stated  that  the  two  continents 
a  land  communicatiou  at  no  very  remote  period,  wht-n  many 
quadrupeds  now  repeUed  to  Central  and  Southern  Africa  worO 
plentiful,  at  least  as  far  north  as  40'  latitude  ;  and  ibex,  be 
oxen,  deer,  Ac*,  now  well  nigh  exterminated  in  EuroT3 
roamed  in  vast  numbers  over  Spain  and  the  South, 
Etrusc/m,  but  more  especially  the  Leptorhiiie  rhinoceros, 
also  to  have  been  then  pk^ntiful,  whilst  vast  herds  of  rive 
holies  issued  from  the  aucieut  I^ilOj  Po,  and  extinct  riv« 
and  lakes  of  the  submerged  lands,  and  spread  themselves  over 
what  16  now  the  basin  and  islands  of  the  great  inland  sea;  d 
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leasts  along  the  central  portion  of  this  water  area  wandered 
herds  of  divers  species  of  elephants^  whilst  the  same  shell- 
fish lived  on  the  land  and  in  the  sea^  and  with  many  of  the 
mammals  survived  all  the  great  changes  that  have  since  taken 
place.  Many  of  the  animals  have  no  doubt  been  driven  back^ 
and  in  part  annihilated  through  man's  agency ;  still  not  a  few 
have  disappeared  from  the  face  of  the  earth  by  means  far 
beyond  his  most  powerful  energies.  How,  and  by  what 
manner  of  way,  ha4  this  been  accomplished?  The  answer 
must,  at  least  for  the  present,  remain  ambiguous  until  we  are 
better  able  to  estimate  the  length  of  time  represented  by  the 
evidences,  and  more  is  known  of  the  laws  which  regulate  the 
growth,  decay,  and  final  extermination  of  animated  beings. 
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NOTES  ON  LOPHOPUS  CRYSTALLINUS. 
By  J.   JOSSELYN   RANSON   and    T.  GRAHAM   PONTON. 


THE  subject  of  the  following  notes  is  one  of  the  most 
beautiful  of  the  fluviatile  representatives  of  the  Polyzoa, 
that  remarkable  group  of  animals  which  stands  at  the  bottom 
of  the  Molluscan  series.  The  Laphopus  may  be  frequently 
found  in  sluggish  streams  scattered  along  the  stems  of  various 
water-plants,  such  as  Lemna,  Sparganium,  and  others.  It  is 
usually  attached  in  the  axils  of  the  leaves,  and,  when  taken 
out  of  the  water,  presents  a  jelly-like  appearance,  and  might 
then  easily  be  mistaken  for  ova  of  one'of  the  water  snails. 

On  putting  one  of  these  jelly-like  masses  into  a  tube  filled 
with  clear  water,  however,  and  after  the  lapse  of  a  few  minutes, 
examining  it  with  a  lens,  its  true  nature  will  at  once  be 
revealed.  Delicate  tubes  will  bo  slowly  exserted  from  the 
mass,  each  tube  to  be  crowned  with  a  beautiful  fringe  of  nearly 
transparent  tentacles.  These  are  in  a  double  row  arranged  in 
a  crescentic  or  horseshoe-shaped  series,  this  peculiar  arrange- 
ment being,  with  the  exception  of  Frcdericella,  the  tentacles 
of  which  are  disposed  in  a  circular  order,  a  characteristic  of 
the  fresh-water  Polyzoa. 

The  Lophopus  is  pai'ticularly  interesting  as  being  the  first 
discovered  of  the  class,  having  been  noticed  by  Trembley  as 
early  as  the  year  1741. 

It  was  long  confounded  with  two  other  genera,  Plurrui- 
tella  and  Alcyanclla  ;  Dumortier,  however,  who  re-discovered 
it  in  1834,  recognized  it  as  the  type  of  a  new  genus. 

The  generic  characters,  as  given  by  Dr.  Allman  in  his 
elaborate  monograph  of  the  fresh-water  Polyzoa,  are  as 
follows : — 

Ca>nu>cium,  saccifonn,  hyaline,  with  a  disc  which  seires  for  attachment 
but  not  for  locomotion ;  ectocyst  gelatinoid ;  orifices  scattered,  statoblasts 
elliptical,  with  an  annulus,  but  without  marginal  spines. 

There  is  only  one  species,  Lophopus  Crystallinus  (Pallas),  consequently 
the  specific  characters  are  the  same  as  that  of  the  genus. 

The  above  description  is  similar  to  that  given  by  Baker 
and  Van  Beneden,  except  so  far  as  that  they  consider  the 
disc  to  be  used  in  locomotion — an  opinion  which  our  own 
observations  confirm ;  for,  having  kept  many  specimens  for  a 
lengthened  period,  and  having  many  opportunities  of  carefully 
examining  them,  we  \iave  co^mfe  \,o  >5aft  ^QTi<d\>&\<^iaL  that  the  disc 
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13  certainly  employed  for  the  purpose  of  locomotioiij  although, 
tmdoubtedly,  aa  Dr.  All  man  observeSj  it  is  not  capable  of  the 
active  movements  of  GryuiateUa^ 

The  organisiation  of  L,  CnjsialUnus,  like  that  of  tho 
Polyzoa  in  general,  is  simple,  it  is  provided  with  organs  of 
dig-estion,  circulation,  respiratiou^  and  generation •  The  mua- 
eular  and  uerrous  systems  also  arc  well  developed. 

The  organs  of  digestion  consist  of  a  mouthy  an  ocsophagnsj  a 
stom^ach,  and  intestine.  The  mouth  in  a  simple,  toothless  orifice, 
round,  or  slightly  crescent- shaped,  placed  in  the  centre  of  the 
lophopore  or  tentacular  disc.  Its  margin  is  slightly  raised, 
and  continuous  on  the  neural  side,  i.  c,  the  part  in  which  tho 
nervous  ganglion  is  situated,  with  a  hollow  valve-hke  organ 
of  very  peculiar  formation,  called  the  epiaiomej  the  true  func- 
tion of  which  is  doubtful.  An  ODSophagus  of  considerable 
length  connects  the  mouth  with  the  stomach ;  it  usually  de* 
creases  in  diameter  until  it  approaches  the  cardiac  orifice  of 
the  stomach,  where  it  again  expands.  In  some  of  the  marine 
Polyzoa  there  is  a  distinct  gizzard,  bnt  in  Lophopus,  as,  pro- 
bably, in  all  the  fresh-water  genera,  there  is  no  such  organ, 
the  oesophagus  opening  directly  into  the  stomach,  which  latter 
may  be  divided  into  two  portions,  the  cardiac  and  pyloric 
cavities.  The  first  consists  of  a  cylindrical  prolongation,  into 
one  extremity  of  which  the  ccsophagus  opens,  while  the  other 
is  continuous  with  the  rest  of  the  stomach,  which  terminates 
in  a  cul  de  sac.  The  pyloric  cavity  communicates  with  the 
intestine  by  a  distinct  oriSce,  which,  from  its  pccaliar  con- 
struction, is  capable  of  dilatation  or  contraction,  and  even  of 
being  completely  closed. 

At  the  point  of  junction  with  the  stomach  the  intestine  is 
very  wide ;  it  rapidly  decreases  in  size,  however,  until,  passing 
along  the  side  of  tho  cardiac  cavity  and  the  oesophagus,  it 
terminaten  in  a  distinct  anus,  below  the  mouth  at  the  concave 
side  of  tho  lophopore. 

We  will  nest  proceed  to  consider  the  organs  of  respiration 
and  circulation. 

The  lophopore  supports  a  series  of  tentacula  npon  its 
upper  margin.  In  Liyphi/pus^  and  most  other  fresh- water 
genera,  such  as  CndateKaf  PhiitntfeUa^  and  Alcyone.Ua^  the 
neural  margin  of  the  lophopore  is  extended  into  two  trian* 
gnlar  arms,  causing  it  to  present  tho  appearance  of  a  deep 
crescent.  This  condition  of  the  lophopore  never  exists  in  the 
marine  species,  where  it  is  always  orbicular.  In  all  tho  genera 
it  forms  the  roof  of  the  perigastric  space. 

The  interior  of  these  triangular  arms  is  clothed  with  vibratila 
cilia,  the  tentacula  are  tubular,  closed  at  their  free  extremity, 
and  open  by  tho  opposite,  through  the  lophoporo  into  the 
perigastric  space. 
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The  entire  plume  of  the  tentacala  is  surroiinded  at  its  Imi 
hj  an  exceectngly  delicate^  transpareBt  membrane  in  tihe 
form  of  a  cup,  adherent  to  their  backs,  arranged  in  sndi  i 
manner  aa  to  present  a  scalloped  appearance ;  this  in  pecnlkr 
to  the  freah-water  genera  alone,  it  not  having  been  sufficientlj 
clearly  demonstrated  to  exist  in  the  marine  species.  A  free 
commnuication  exists  between  the  perigastric  space  and  t!ie 
interior  of  the  tentacnla  and  lophopore,  which  are  filled  with 
a  clear  fluid,  containing  numerous  spherical  bodies  of  Yarioia 
sizes,  that  are  rapidly  whirled  about  under  the  influence  of 
the  currents.  Their  presence  in  the  perigastric  flnid,  whick 
consists   mainly  of   water  that  has    obtained  entrMioe  from 

I  without,  is  supposed  to  be  purely  parasitical.  The  circulation 
through  the  perigastric  space  is  the  only  representative  iu  the 
polyzoa  of  tho  circulation  in  the  higher  animals  ;  for  thfif 
pes  Bess  neither  a  heart  nor  a  \ra3cular  system.     Tliis  circnlA- 

I  tdon,  therefore,  performs  the  threefold  function  of  respiimtioa 
and  the  distribution  of  the  blood  and  chyle.  True  sexual 
organs  have  been  satisfactorily  made  out  in  some  genera  of 
the  fresh-water  polyzoa,  and  are  donbtlesB  present  in  all ;  the 
minute  details  of  the  anatomy  of  these  organs,  however,  are  so 

f  difficult  and  technical,  that  we  should  weary  our  readers  were 
we  to  enter  upon  them  here ;  we  shall  therefore  content  our- 
selves with  stating  the  fact  of  their  existence.  The  mode 
of  reproduction  in  these  animals  is  threefold — by  ova,  a 
true  i^cxital  reproduction;  by  gmimee^  proceeding  at  once 
to  their  full  development  j  and  by  a  pecuhar  form  of  btids, 
called  iilatoblastsj  in  which  development  is  for  a  time  lat^t^ 
and  which  have  always  been  erroneously  regarded  as  the  t^^gif 
of  a  polyzoon,  but  they  must  on  no  account  be  confounded  with 
the  genuine  ova  ;  these  two  latter  modes  may  be  classed 
under  the  head  of  nmi-sexual  peproduction*  The  first  two 
modes  of  reproduction,  by  ova  and  gemmaa,  having  only  been 
accurately  observed  in  two  of  the  genera  ;  and  as  that  by  stato- 
blast  is  the  most  frequently  met  with  and  the  most  generally 
noticed,  and  consequently  Ukely  to  be  of  the  great-er  interest 
to  our  readers,  wo  have  rather  preferred  describing  it  in 
detail  to  dwelling  slightly  on  the  whole  of  them. 

The  statoblasts  differ  in    form    in   the   various  genera  in 
Lophopus,     They  are  elliptical,  with  a  short  acute   point  a1 

\mch  eitremity  of  tlieir  long  diameter,  but  usually  they  presei 
the  appearance  of  lenticular  bodies,  varying  from  an  orbici  ' 
to  an  elongated  oval   figure,  enclosed  between   two  conca 
discs  of  a  somewhat  tough  consistency,  united  by  their  mar- 
gins, round  which  a  ring,  differing  in  structure  from  that  of 

|tiie  discs,  runs,  thus  serving  to  strengthen  it.     In  two  of 

r genera  the  statoblast  when  mature  is  ftuTntshed  with  hook 
^pineSj  but  in  LopW^iia  Bca^L  &a  x^^  cil  ih©  genera  the 
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tpines  are  wanting.  The  disc  of  the  statoblasts  in  Lophopus 
3  of  a  deep  brown  coIoutj  seemin^lj  composed  of  a  layer  of 
lexao-onal  cells,  a  peculiarity  in  stnictiire  bJso  met  with  in  the 
RnnuluSj  wherej  however,  the  cells  are  of  a  somewhat  larger 
size  and  of  a  different  colour ;  these  cells  being  filled  with  air 
inapart  a  light  spongy  texture  to  the  statoblasts^  and  thns  act  as 
m  float,  by  means  of  which  it  is  kept  at  the  surface  of  the  wator. 

It  should  here  be  noticed  that  these  statoblasts  are  pro- 
duced in  the  fiiuiculuSj  a]oug  which  they  may  be  seen  as  buds 
in  Tarions  stages  of  development,  decreasing  in  size  as  they 
Approach  its  discal  extremity.  Under  conditions  favourable 
for  development,  the  edges  of  the  di^c  separatOj  and  a  young 
polyzoon,  in  a  somewhat  advanced  stage  of  growth,  emergea 
imd  floats  away  in  the  surrounding  water  * 

The  tentacula  alone  of  the  young  polyzoon  are  furnished 
mith  cilia,  and  its  condition  would  seem  to  bo  passive,  with 
the  exception  of  the  slight  movements  produced  by  their  action, 
QHie  little  animal  is  furnished,  in  all  respects,  with  the  same 
Iftpparatus  as  that  met  with  in  the  fully  developed  individual  j 
tilt  it  is  of  a  simplo  and  not  a  compouud  nature.  Soon,  how- 
yever,  a  change  takes  place,  gemmte  are  developed,  and  these 
•Slake  it  assume  the  compound  form  of  tho  adult.  At  present, 
no  orifice  through  which  the  stiitoblasts  could  escape  has  been 
discovered,  although  it  can  hardly  be  doubted  that  their 
'liberation  takes  place  after  the  destruction  of  tho  sofl  parts  of 
tthe  polyzoon,  which  giving  way  afford  thorn  free  egress.  In 
fiome  others  of  the  polyzoa,  another  kind  of  statoblast  has 
been  noticed,  but  their  developmerital  history  is  exceedingly 
obscure,  and  no  doubt  they  are  abnormal. 

Thus  much  for  the  structiu'e  of  Lophopus  er*y stall mn.^.  The 
c20-efid  observer  of  its  habits  and  structure  will  be  well  repaid 
for  his  trouble.  There  is  one  drawback,  however,  to  com- 
mencing the  study  of  the  Folyssoa,  for  although  abundant 
;wlieire  they  do  occur,  they  nevertheless  are  extremely  local. 
rThe  habitats  difler  with  the  genera;  some,  as  Lophopus,  de- 
lighting in  the  cleiu*  water  of  ditches,  through  which  a  gentle 
cnrrent  is  running,  avoiding  exposure  to  sunlight,  while  others 
can  only  be  found  in  stagnant  waters.  OriMateUaj  however, 
Hie  only  other  poly7>oon  to  which  a  true  locomotion  has  been 
assigned,  is  to  be  found  in  clear  lakes  and  ponds  creeping 
along  the  surface  of  stones,  and  the  stems  of  water-plants 
delighting  in  the  full  glare  of  sunlight* 

D«scRii*TT03i'  OF  Plate  :^Fig.  1.  L.  Crj^staHinus  Hplily  ma^ified. 
a.  Calyx  ;  L  LopKopore ;  e.  (EHophnrrits  ;  d,  Intt^litje ;  e,  Anim  :  f.  Pyloric 
cavity  of  wtomach  j  g.  Cutiiiac  cavity  uf  stomuch  ;  k  Fuaicwlus ;  i  Htato- 
blast ;  I\  Ectocyst ;  I.  Endocpt ;  *m.  Retractor  musdes  of  p<?ljpidti.-^ 
Kg.  2.     Lophopua  ciyataUiniiSj  natural  size. 
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GENESIS,  OR  PARTHENOGENESIS  ? 
BY    H,    E.    FRIPP,  M.B* 

LECTTTREll  OK   PmnslOiOtiY  AT  THE  SarSTKiL  MEDICAL  SdlO 


THE  discovery  of  tlie  *^  viviparous  larvation  *'  of  tho  Apkis 
by  R^anmur  dates  from  the  year  17^8;  thut  of  the 
'^  non- sexual  maltiplication  '^  of  the  Polype ,  by  Trem  blcy,  ftom 
the  yeor  1794.  And  now,  in  1866,  the  moat  recent  arniouno^ 
ments  in  embryological  discovery  are  those  of  M,  Balbijim, 
who  confirms  the  original  suggestion  of  Ri5aomtir  that  the 
Aphis  is  an  androgynous  insect ;  and  of  M,  Lenckart,  who 
tells  118  of  a  new  form  of  "  internal  gemination/*  the  tin 
of  which  curious  mode  of  reproduction  was  derived  froto 
IVembley^s  observations  on  Ihfdra  vindis^ 

But  let  not  tlie  reader  infer  from  these  facts  that  the  pro- 
gresa  of  embryology  has  during  this  long  inter^-aJ  eitkir 
faltered  or  failed.  As  a  science  embryology  is,  perhaps,  still 
far  from  being  a  connected  body  of  laws  and  ill  us  tra  lions  iti 
which  the  exact  relation  between  facts  and  principles  hM 
bet?n  established.  But  many  important  series  of  I 
been  suppbed    in    an    empirical   way    by  actual   el-  ■■n,    , 

And,  althuugli    the   analysis  of  these  facts  is  not  compi^^tf 
generalizations  have  nevertheless  been  arrived  at,  which  iiivB 
eate  witti  suflicient  accuracy  the  essential  nature  of  the  repro- 
ductive function  and  of  organic  development  as  well  as  tht 
inflneuce  of  external  force  and  matter  upon  their  coursed 
progress. 

The  history  of  the  reproductive  fdnction  in  the  loiwr 
animals  has,  in  fine,  by  constant  accumiilation  of  facts  aiid 
theories,  become  now  so  voluminous  that  it  ia  BcarecOy  pos- 
sible, without  long  and  close  study,  to  form  an  adeqiuiCd 
idea  of  the  great  research  and  intellectnol  effort  e3q>efl<led 
on  embryological  investigations*  Nor  is  it  possible  to  csott- 
dense  within  the  limits  of  a  short  notice,  such  as  the  proaant^ 
a  tithe  even  of  the  numerous  and  interesting  disoovi 
made  during  the  last  twenty-five  years,  or  to  atfeempi 


thing  like  a  general  outline  of  the  various 
oontroversieii  which  hare  ariseti  out  of  them, 
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WrposCj  however,  it  will  be  sufficient  to  advert  very  briefly 
IP  a  few  of  the  leading  points  in  the  history  of  the  genesis 
if  animak^  a  history  which  has  gradually  unfolded  itself  to 
jriew  and  which  now  claims  for  its  subject  the  state  and 
Character  of  a  special  branch  of  science,  though  it  may  not  have 
attained  to  the  authority  and  certainty  of  the  better  and  longer 
known  physical  scienceSp 

From  the  observation  of  the  budding  Hydra  has  arisen,  and 
(»j  degrees  perfected  itself,  a  doctrine  of  "  gemmiparoas 
feprodnction/'  the  phenomena  of  which  received  the  early 
itt^ntion  of  ssoologists  and  have  been  almost  exhaustively 
itivesti  gated.  The  viviparous  larvation  of  the  Aphides  formed 
Ito  starting-point  of  the  new  and  daily  extending  theory  of 
Parthenogenesis,  Respecting  the  cause  of  the  reprodnction 
'^  the  Aphis  larvae  the  original  discoverers  were  divided  in 
ion*     Bonnet,  a  believer  in  the  doctrine  of  "  pre-esnsting 

rmSj^^    held   that  each   individual  of  the  summer  Aphides 

a    female   which    developed   its    own    germs,    and  that 

\ie  autumn   e^jgs    wei'e   nothing  but    imperfectly   nourished 

F  germs,"      Ei'aumarj  on   the  contrary ,  held  to  the  opinion 

'  &t  the  Aphis  might  be  an  androgynous  insect.     But  when, 

course  of  tiraej  the  widely-extended  occurrence  of  "^gem- 
koiparous  "  reproduction  through  the  lower  classes  of  animals 
hraa  comprehended  in  its  full  significance,  and  the  distinction 
petween  vA'tenial  gemmation  from  the  surface  and  int4yi*}tal 
temmation  from  a  "  germ-stock  "  within  the  creature's  body 
pa3  pronounced  to  be  one  only  of  local  circumstancej  the  case 
pf  the  Aphis  was  referred  to  the  general  law  of  internal 
pemmation ;  that  is  to  say,  the  successive  broods  of  summer 
^phides  were  considered  to  be  simple  **  deciduous  buds," 
fTh©  sexual  condition  of  the  Aphis  first  produced  from  the  egg 
^maioed  still  a  vexed  question.  And  the  recently  published 
statement  of  Balbiani,  which,  if  confirmed,  will  romovo  the 
jphenomena  of  Aphis  larvation  from  those  of  other  animals 
pKnder  the  law  of  Parthenogenesis,  ofiera  a  suitable  occasion 
for  a  short  review  of  the  facts  and  opinions  urged  by  the 
wmters  who  have  interested  themselves  in  the  solution  of  this 
l^nrionfi  problem  of  organic  life. 

Whatever  be  the  differences  noticeable  in  the  forms  of 
.*' gemmiparous  reproduction,^^  they  all  agree  in  exhibiting  one 
striking  peculiarity,  namely,  that  the  immediate  product  of 
ihB  ovum  is  not  itself  the  producer  of  ova,  but  that  this 
Inaction  is  performed  by  the  sexual  individuals  which  are  tho 
product  of  its  non-sexual  progeny.     This  non-sexual  multi- 

Elicatiun  may  bo  repeated  once  or  through  many  descents, 
nt  in  every  cuisa  a  true  generative  act  closes  the  cycle  of 
jntermf  diate  production,  and   in  every  class  of  animal  dis* 
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tinct  sexual  organs  have  been  founds  and  ova  resulting  from 
their  conjugation  have  been  traced  through  a  regular  develop- 
ment. Contemporaneously  with  or  between  the  periods  of 
this  development  another  and  distinct  set  of  changes  known 
as  ''  metamorphosis,^^  almost  invariably  occur,  the  phases  of  this 
metamorphosis  being  more  or  less  marked.  But  that  neither 
metamorphosis  nor  gemmiparous  reprodoction  ensures  the 
perpetuation  of  spocies  we  have  the  strongest  evidence  even 
m  the  very  lowest  forms  of  animal  life — ^the  infusorial  Protozoa. 
Siebold  first  discovered  that  the  so-called  nucleus  inside  the 
body  of  these  creatures  was  an  egg-producing  organ,  a  &ct 
confirmed  by  Stein,  who  described  the  breaking  up  of  the 
nucleus  and  the  process  of  encystation  of  the  vorticellaris ; 
and  by  Cohn,  who  observed  similar  generative  phenomena  and 
metamorphoses  in  a  great  number  of  other  infusoria.  Car- 
penter also  early  expressed  the  opinion  that  something  of  the 
nature  of  sexual  reproduction  might  be  discovered  to  tiJ^e 
place  in  these  animals.*  But  it  was  reserved  for  Balbianij 
who  had  long  studied  the  phenomena  of  infusorial  generatioiij 
to  place  beyond  doubt  the  actual  facts,  which  he  summed  op 
in  his  publ^hed  memoir,  as  follows : — 

1.  The  infiisoiia  are  no  exceptions  to  the  general  laws  that  govern  the 

reproduction  of  oiganized  beings. 

2.  They  possess  complete  hermaphrodite  sexual  organs,  but  two  indiyidu^ 

are  necessary  for  conjugation  and  fecundation. 

3.  The  conjugation  is  effected  by  simple  apposition  of  the  ventral  snrfaces, 

on  which  occasionally  an  aperture  is  observable. 

4.  This  condition  (conjugation)  is  that  which  is  usually  described  as  longi- 

tudinal fission.     The  only  exceptions  to  this  rule  are  the  vorticellaria?. 

5.  The  organs  of  reproduction  are  the  nucleus  and  nucleolus,  the  former 

being  the  female,  the  latter  the  male  organ. 

6.  Each  of  these  organs  appears  at  first  under  the  form  of  a  simple  c^ 

(primitiTC  ovule),  which  produces  by  consecutive  transverse  fission 
other  similar  cells,  which  again  either  become  ova,  or  develop  within 
their  interior  spermatozooids. 

7.  The  development  from  the  primitive  ovules  (nude  and  female)  is  pe^ 

fectly  analogous. 


*  Miiller,  Lachmian,  and  Glarapede  had  also  observed  the  spermatotooids 
within  a  cell,  and  Lieberkiihn  in  a  nucleolus.  As  we  commenced  this  article 
with  a  confession  that  the  newest  discovery  was  but  a  return  to  the  idea  of 
the  oldest  discoverers,  we  must,  to  bo  consistent  with  oniaelyes  and  just  to 
the  great  historian  of  the  Infusoria — Ehrenberg, — remind  our  readen  that 
this  interpretation  of  nucleus  and  nucleolus  was  first  glanced  at  by  him ; 
inasmuch  as  he  t^rmod  the  nucleus  a  ^*  sperm-gland,^  and  consequently  that 
the  proof  only,  not  the  idea,  is  new. 
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8.  The^  egg  pr^ente  the  Biiine  e^ential  compoAitlou  m  thjit  of  aR  othcf    ■ 

iminials,    The  a<H>spenm  am  filifomi,  motionless,  and  devck^^j  iliem-    j 
selves  from  tJie  gnmulaf  contezits  of  the  spermatic  ceUalc.  J 

9.  Alter  iecundatioii    tke   eggs  axe  extruded,  wnd  tmdei^o  the  mmX 

emhrjouie  chimges. 

Tlie  other  JiviBiOTi  of  Protozoa  {sponges)  j  which,  like  the 
infusoria^  also  multiply  bj  gemmation  and  fission,  was  disco- 
irored  by  Lieberkuhn  to  possess  the  male  and  female  elomeuts 
cb«ffftctcristic  of  sexiutl  distinct  ion,  and  to  produce  ovaj  which 
were  first  transformed  into  noneiliatDd  embryos-  The  meta- 
morphoses of  both  dirisions  of  Protozoa  prove  to  be  remark- 
ably complex  ;  but  the  point  we  are  desirous  of  emphasizing  is 
the  undoubted  occurrence  of  a  true  generative  act  apart  from 
all  phenomena  of  metatnoi'phosiB*  It  is  also  worthy  of  notice 
that  the  production  of  a  vmlHple  progeny  from  the  ain^le 
nucleus  and  nucleolus  by  endogenous  division  has  thus  become 
a  settled  fact.  After  such  clear  demonstration  in  this  the 
lowest  class  of  animals,  it  is  unnecessary  to  i-epeat  the  obeor- 
Tationa  which  prove  the  same  thing  for  all  the  higher  animals. 
The  formula  of  our  illustrious  Harvey — "  cmine  vivum  ex  (wo^^  i 
— is  established  as  the  widest  posaiblo  generalizatioiij  including 
every  form  of  animal  life*— 

Et  nunc  hbtoria  qaod  ratio  ante  Mt. — Ovid,  J 

We  return  to  the  phenomenon  of  Aphis  larvation.  Is  it  tho 
consequence  of  a  gencrativo  process,  or  an  instance  of  internal 
gemmation?  and  is  the  distinction  between  oviparons  and 
gemmiparous  reproduction  an  essential  one  ? 
t  The  former  question  is  one  of  observation;  the  answer  to 
tho  latter  turns  upon  the  definition  of  an  egg  and  a  germ  ! 

According  to  ordinary  notions,  an  egg  is  the  product  of  a 
true  generative  process  by  sexually  distinct  organs,  and  this 
product  must  be  endowed  at  least  with  the  tapacUii  of  fecunda- 
tion, A  germ  is  a  "  living  thing,^'  and  capable  of  development 
and  independent  existence;  but  neither  its  composition  nor 
structure  is  that  of  the  eggi  nor  ia  immediate  fei*tilization 
a  condition  of  its  growthp  Holding  to  these  defmifcionSj  we  , 
must  accordingly  distinguish  between  all  "  living  things  ^*  ' 
derived  by  gemmation  and  the  living  product  of  a  fertilised 
egg*  And,  accepting  '^  Parthenogenasis^*  as  the  doctrine  of  a 
special  foim  of  development  from  an  unfertihzed  egg,  wo  must 
distinguish  between  this  mode  of  reproduction  and  thai  which 
eonmMs  in  thr  ^^ncemdve  i>artiimn  of  im  mdividtial  commonly 
known  as  ^'  altcraate  generatiou/^  but  which  is  not  (jenerailon 
at  all.  '^  Alternate  generations^  belongs  to  the  aame  class  of 
phenomena  as  geramiparous  reproduction* 

We  therefore  agree  with  Lenckart  that  a  tme  ^^cnomtivo 
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fecundation  musi  occur  at  eedain  ^Jted  perim^s  in  every  case  of 
alternate  generation :  namely,  when  tbe  cycle  of  intermediate 
''  zoaids'*  ha3  reached  its  cKmax  ]  bnt  that  in  Parthenogefiesis 
it  may  occnr  before  every  reproductive  act.  We  eliiniiiatei  thei^ 
fore,  from  our  inquiry  all  forms  of  metamorphosis  and  n\\ 
kinds  of  reproduction  (fiission,  gemmation,  and  altr 
generation)  which  are  not  sexual.  For  there  is  no  que 
of  sex  in  the  intermediate  members  of  a  series ;  they  ore  ser- 
ies s,  because  the  whole  broods  or  series  of  broods  belonjj  to 
one  generation,  and  are  parts  of  a  perfect  individual,  of  wfcich 
the  last  member  only  of  the  series  is  the  sexual  representatiTe. 
Whatj  then,  it  may  bo  asked,  is  meant  by  Partheno- 
genesis in  the  viviparous  Aphis  F  in  which  only  imperfect  {?) 
female  organs  have  been  recognized.  After  what  baa  been 
said  of  the  generation  of  Protozoa  by  conjugation  and  ova,  il 
seems  unlikely  that  an  insect  belonging  to  a  class  poesessin^r 
so  much  higher  a  grade  of  organization  should  be  scj-uaJfn 
imper/eci  during  the  period  of  its  most  astonishing  fertility, 
and  that  its  mode  of  reproduction  should  fall  so  far  bark  in 
standard  as  that  of  internal  gemmation*  For  it  is  clear  that 
the  immediate  progeny  of  the  oviparous  insect  cannot  coi 
pare  in  numbers  with  the  ten  or  more  broods  of  the  sn 
(viviparous)  insect.  Nor  is  the  Aphis  a  solitary  exceptiai 
amongst  insects.  The  ant,  bee,  cochineal  insect,  cynips,  silk- 
worm, several  lepidoptera,  and  probably  many  others,  exhibf 
tbe  same  phenomena  of  nonsexual  reproduction  ;  and  the  sai 
anomaly  must,  therefore,  be  assumed  for  all.  Moreover,  Par- 
thenogenesis has  been  observed  in  the  higher  invertebrates 
(Crustacea)  as  well  as  in  lower  animals  (mollusca,  and  lately 
by  Lenckarfc  in  a  nematoid  worm).  The  doctrine  which  wa9 
invented  as  an  explanation  of  the  Aphis  larvation  has  become 
in  fact  a  basts  for  a  widely  extended  scheme  of  reprodnetio] 
To  the  support  of  this  doctrine  two  kinds  of  facts  have  be( 
applied:  namely,  facts  which  establish  the  production  of 
geny  by  creatures  under  eircumstancea  in  which  sexnal  con' 
was  impossible ;  and  facts  determined  by  dissection  which  de- 
clare for  or  against  the  assumed  imperfection  of  female  and 
absence  of  male  organs.  Besides  these  facts,  a  physiological 
question  is  involved;  namely,  within  what  limits  can  the  %atji 
energy  or  prohfic  power  of  an  unfertilised  ovum  be  acceptedj 
Now  the  first  class  of  facts  is  unimpeachable  in  the  case  of  tm 
Aphides  as  well  as  most  of  the  other  instances  mentionedl 
The  second  class  of  facta  is  still  "  mibjudice,"  And  as  to  thl 
physiological  inquiry,  it  obviously  waits  on  the  determinaticn 
of  the  anatomical  facta.  The  setting  up  of  any  hypothesis  of  tU 
kind  alluded  to  appears  of  questionable  advantage,  as  it  tend 
to  lead  away  from  facts  to  discussions  without  a  baae,    la 
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jexemplification  we  maj  refer  to  the  attempt  of  M,  Barthelemy 
,(^' Ajiuales  des  Sciences  NaturelleSj"  1859)  to  accQimt  for  Par- 
thenogenesis by  aesuimng  the  existence  of  ova  more  com- 
Iplete  (!)  thao  the  ordinary  kind,  uniting  in  themselves  the 
toale  and  female  principle^  the  fecundating  and  fecundated 
Igerm  ;  in  one  word,  hef^v^aphrodiU — eggs  ! 

Let  US  J  then  J  examine  drat  the  anatomical  basts  of  Far&o- 
Ijiogeneeis*  The  result  of  Owen's  investigations  was  as  follows : 
|that  the  successive  larva  are  developed  from  cella  derived 
from  the  original  germ  substance  of  the  ovum  from  which  the 
(first  larva  was  produced.  The  proliferous  germ  cell  of  the 
DYnm  is  not  exhausted  in  the  production  of  the  first  larva^ 
^nd  '*  some  of  the  derivative  germ- cells  may  remain  unchanged 
and  become  inchided  in  that  body  which  has  been  composed 
^f  their  metamorphosed  and  diversely  combined  or  confluent 
"brethren.  So  included  any  derivative  germ-cellj  or  the  nuclens 
of  such,  may  commence  and  repeat  the  same  process  of  gi^owth 
|]y  imbibition  and  of  propagation  by  spontaneous  fission  as 
those  to  which  itself  owed  its  origin,  followed  by  metamor- 
phoses and  combinations  of  the  germ -mass  so  produced,  which 
'concur  to  the  development  of  another  individual  ^  and  this  may 
or  may  not  be  like  that  individual  in  which  the  secondary 
rgerm-cell  or  germ-mass  was  included/^ 

^  We  are  here  thrown  back  again  on  the  question  of  difference 
^between  '*  tgg"  and  "  germ."  If  the  Aphis  germ-stock  be  the 
analogue  of  an  ovary,  the  insect  is  so  far  sexed  (being  in 
jjossession  of  ovarian  chambers^  tube  and  ova)  as  to  be  en- 
titled to  the  designation  female.  If  the  granular  mass,  whose 
derivation  from  the  germinal  veslclo  of  the  original  egg  is 
rather  assumed  than  proved,  grows  by  imbibition  and  pro* 
pagates  by  spontaneous  fission,  the  process  is  more  nearly 
allied  to  gemmation  than  generation,  and  the  insect  in 
that  case  is  sexless.  Now  Owen  did  not  hesitate  to  accept 
the  granular  mass  found  within  the  larval  body  as  proliferating 
I  embryo  germs  the  direct  product  of  an  egg,  and  he  specially 
Refers  to  the  propagation  of  single-celled  infusori£e  {monad^  ^rc^ 
farina)  by  division  of  their  nuclens  in  support  of  his  view* 
iThe  recent  discoveries  of  Balbiani^  to  which  wo  have  already 
oilludcd,  certainly  support  Owen's  idea  of  the  true  ovoid  charac- 
^ter  of  the  Aphis  germ-mass,  though  these  researches  set  aside 
his  anatomical  details,  Owen  observed  the  germs  of  the 
viviparous  krvpe  in  the  embryos  near  the  digestive  saCj 
^before  any  organs  had  been  formed  round  them,  and  regards 
^them,  when  included  as  they  aftei'wards  are  in  tubes  which 
^con*espond  to  oviducts,  as  comparable  to  the  germ-tnass  in 
its  minutest  state  of  divisiou  and  as  dlfiering  from  ova  in 
IB|  ahttence  of  the  gfjrtnvfal   re!L     This  admitted  absence  o£ 
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germinal  cell  appeared  to  all  anatomists  who  do  not  believe 
the  Aphis  germ-mass  to  be  transformed  cell  elements  derived 
from  an  egg  so  serious  an  objection  to  the  doctrine  of  Par- 
thenogenesis that  it  has  always  met  with  opposition.  Thus 
Cams  considered  that  the  formation  of  an  embryo  from  a 
mere  granular  germ-mass  could  not  he  essentially  the  same 
process  -as  the  development  of  an  embryo  from  an  egg  by 
segmentation  of  its  yolk-mass.  And  Quatrefages  particularly 
emphasizes  the  absence  of  the  germinal  vesicle  as  equiva- 
lent to  the  absence  of  any  real  ovum.  The  disappearance 
of  the  germinal  vesicle  prior  to  the  first  changes  induced 
by  fecundation  is,  however,  as  Quatrefages  expressly  urges 
(and  therein  he  is  confirmed  by  all  recent  authorities),  an 
established  fact,  and  may  explain  why  the  continued  presence 
of  germ  vesicles  would  be  diflScult  to  discover  amongst  the 
rapid  movements  of  evolution  going  on  in  the  Aphis  germ- 
mass  derived  by  cellulation  from  an  original  egg.  As  to  the 
part  which  the  yolk  segmentation  takes,  it  belongs  essentially 
to  the  nutritive  function  of  the  ovum  being  influenced,  hiU 
not  caused,  by  fertilisation.  According  to  Robin  {Joum.  de 
PAnatomie,  vol.  v.),  the  embryonal  blastoderm  of  the  insect 
(he  instances  the  orders  Diptera,  Hymenoptera,  and  Coleoptera) 
is  formed  at  the  expense  of  the  transparent  portion  of  the  yolk 
substance,  not  by  its  progressive  segmentation  (which  does 
not,  in  fact,  produce  cells  proper),  but  by  ^^  gemmation," 
and  this  interpretation  Eobin  applies  to  the  Articulate  gene- 
rally. "  There  are,^'  he  says,  "  beings  in  whom  the  blasto- 
dermic cells  appear  by  gemmation,  attaining  at  once  to  the 
constitution  and  properties  proper  to  them  during  their  indi- 
vidual existence ;  and  there  are  other  beings  in  which  the 
blastodermic  cells  arrive  only  gradually  at  the  condition  of 
individuality  of  form,  size,  and  properties,  by  passing  through 
the  intermediate  phases  of  yolk,  globules,  progressive  segmen- 
tation, to  become  finally  blastoderm/'  On  the  other  hand, 
Leydig,  in  his  account  of  viviparous  Aphis  development, 
draws  and  describes  cellular  elements — one  larger  cell  in  the 
middle  of  a  group  of  smaller  ones,  imbedded  in  a  fine  granular 
substance,  passing  from  chamber  to  chamber  of  the  ovarian 
tube.  The  large  cell  (germ)  becomes  in  the  third  chamber 
surrounded  by  a  mass  of  fine  cells,  the  whole  then  resembling 
the  usual  appearance  of  a  developing  egg.  He  considers  the 
viviparous  larva  as  much  the  product  of  cell  development  as  if 
it  had  sprung  directly  from  an  ovum.  Huxley  has  described 
the  ovum  of  the  oviparous  Aphis  in  its  embryonic  state  as  an 
isolated  germinal  vesicle  with  distinct  germinal  spot,  which,  in 
the  third  chamber,  is  surrounded  by  the  vitellus,  the  ger- 
zoinal  spot  remaining  still  clearly  distinct.     In  the  viviparous 
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larva  lie  describeB  the  ovarian  chamber  as  filled  with  a  pale 
bomogeneoQS  sabBtaticej  which  encloses  about  a  dozen  cells 
pIiowtDg  opaque  nuclei.  Portions  of  thia  material  are  sepa- 
rated &om  the  rest  by  a  constriction  of  the  walls  of  the 
pTartan  cbamberj  which  becomea  more  and  more  decided* 
QTie  larva  is  developed  from  this  separated  portion*  In  the 
idst  of  it  mnj  be  seen  a  small  i^e&klCf  which  is  transparent, 
>at  sometimes  includes  within  it  a  nucleus,  though  not  always, 
mass  of  rounded  corpuscles  being  found  occasionally  in  its 
ilaoe.  This  transparent  vesicle  is  not  admitted  by  Husley  to 
le  a  true  eggj  because  the  essential  elcment^ — the  germinal 
fcpot — ^is  wanting.  It  is  termed  by  Huxley  "  a  false  egg/' 
^ubbock  describes  the  same  occurrence  in  the  cochineal  insect  • 
that  is  to  say,  a  vesicle  without  germinal  spot,  but  full  of  fine 
jgranulcB,  Qnatrefages  denies  these  vesicles  the  namo  or 
character  of  ogg,  and  teims  them  tkmiahle  biuh.  On  the 
ground  of  the  distinction  thus  drawn  he  prononnces  that  the 
larvation  of  the  Aphis  and  cochineal  insect  is  not  an  instance 
(of  Parthenogenesis^  but  of  what  this  illnstrions  naturalist  has 
l^amed  Geneatjrue^'s,  For  the  doctrine  of  true  Partheno- 
genesis is  that  an  ovum  (a  true  egg)  shall  be  the  source  of 
tthe  embryo,  and  that  its  development  shall  take  place  in 
ihe  generative  organs  of  a  female;  but  that  the  female  shall 
"be  virgin  and  the  egg  fertile  without  fertilisation* 

L  Anatomically,  then,  this  vesicle  of  the  Aphis  larva  is  con- 
idered  by  Huxley  a  pseudoviim — not  a  bud,  not  an  egg, — ^bnt 
ftn  intermediate  link,  which,  says  Quatrefagea,  establishes  a 
pecnliar  relation  of  the  bud  to  the  e^g  between  which  there 
may  be  many  links.  A  special  objection  to  Owen^s  interpre- 
tation of  Parthenogenesis,  in  which  Carpenter  and  Huxley 
boncur,  is  the  hypothetical  esdstence  of  a  *'  prolific  power^'  resi- 
petit  in  the  **  virgin  "  germ-mass  of  the  Aphis  larva*  This  ob- 
jection is,  however,  disposed  of  in  a  manner  which  antagonizes 
tequally  with  the  views  of  all  three  of  these  distinguished 
fiuthorities  by  Balbiani^s  recent  discovery,  to  which  we  now 
jdiroct  the  reader's  attention*  The  translated  fecundating 
ftetion  of  the  older  writers,  the  prolific  power  of  Owen,  the 
geneagenetic  energy  of  Qnatref^iges,  and  the  hermaphi'oditism 
of  the  egg  invented  by  M.  Barthclemy,  are  certainly,  in  the 
{present  case,  gratuitous  hypotheses,  and  equally  "  lavproverK^^ 

For  our  Aphis,  the  subject  of  our  long  discussion,  seems 
liki^ly  to  remove  itself  in  an  altogether  unexpected  manner 
fmm  the  debated  field  of  Parthenogenesis,  and  the  old  opinion 
Df  Reaumur,  Leuwenhoek,  and  Cestom  to  prove  after  all  the 
right  one ! 

Ajccording  to  Balbiani'a  account  the  insect  is  sndrogynonS| 
^nd  be  explains  it  thus.     In  the  end  chamber  of  tbs  o^armL 
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tuba  of  viTiparoiis  Aphides,  Balbiam  saw  lyiiig*  m  a  group  I 
cells  a  large  central  one^  which  he  states  to  be  mother  of  sU  f 

fature  ovTilea,  The  sole  function  of  this  central  cell  is  to  bod 
off  fresh  ov^ttlea*  The  peripberal  cells  are  attached  to  tbe 
central  cell  by  tubular  pedicles^  and  their  fimcttou  is  to  nourish 
the  mother-cell. 

The  omles  derived  firom  this  motber^cell  present^  asthe^ 
pass  from  the  end  chamber  into  the  tubej  ei  distin^i  gtrmmd 
vehicle,  whose  disappearanc©  is  quickly  followed  by  the  formation 
of  a  blastoderm  (ceUnlar)  which  encloses  the  central  yolk  "mass. 
The  oTule  now  changes  its  shape  from  spherical  to  an 
elongated  oval^  the  yolk  mass  within  becomes  granulAf^  and  ii 
covered  with  a  fine  membrane.  Next  the  enveloping  layer  of 
blastoderm  gives  way,  by  separation  of  its  bitherto  closely- 
packed  ceUs  at  a  point  looking  towards  the  free  end  of  tie 
tube,  A  portion  of  the  internal  granular  yolk  protrndei 
through  the  gap,  and  the  vitelline  membrane  may  be  well  mm 
at  this  moment  inaido  tho  blastoderm  envelope,  but  c^nclosiiig 
the  central  ^^telline  mass*  The  protruding  portion  of  vitelline 
membrane  and  its  contents  now  attaches  itself  to  the  epitlie- 
lial  hning  of  tlie  ovarian  chamber,  the  cells  of  which  ure 
hypertrophiedj  and  there  becomes  engrafted.  The  ovule  being 
thus  temporarily  fixed,  the  viteihne  vesicle  in  the  interior 
divides  into  two  secondary  nucleated  cells,  one  of  which  is  in* 
volved  in  the  mass  adhering  to  the  tube,  whilst  the  other  re- 
mains  in  the  interior.  These  cella  aro  to  be  the  source  of  tJw 
male  and  female  elements  of  the  future  animab  Each  of  thera 
becomes  surrouudod  by  a  separate  group  of  derivative  ceUSi 
the  group  adherent  to  the  epithelium  of  tlie  tube  representing 
the  male,  and  that  lying  free  in  the  interior  of  the  blastodene 
envelope  constituting  the  female  element — that  is  to  say,  tba 
generative  ceUs  of  the  fidnre  ovuks  surrounded  by  their  nut 
tive  cells.  The  latter  group  dindes  into  subordinate  groap  ^ 
over  which  new  ovarian  sheaths  are  subsequently  formed-  JThB 
generative  vesicle  of  the  male  group  continues  its  develfl 
ment,  increases  in  size,  and  after  forming  connections  with  i 
female  generative  apparatus,  constitutes  a  reservoir  for  the  J 
cundative  corpuscles,^becoming,  in  factj  a  true  seminal  vesic 

Comparing  this  desciiption  with  those  of  Leydig  and 
Huxley,  w^e  observe,  especially  in  the  earber  part,  such  a 
similarity  of  observation  as  affords  warranty  for  the  correct- 
nesa  of  all  that  follows.  The  pseudo-vitellus  of  Huxley  is  the 
female  group  of  Balbiani,  the  bond  fide  assurance  of  his  obaar- 
vation  of  nuclear  or  germinal  spot  being  given  by  Balbi 


*^'^  It  ie  of  canrse  possible  tlhat  Balhbni  wot  not  aware  of  Huxle/s  i 
Iftttetion  of  the  anatomical  hcts, 
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Up  to  this  period  the  preparation  of  generative  organs  has  pre- 
lesMed  the  formation  of  the  embryo  which  ia  to  possess  them. 
It  will  be  remembered  that  this  is  diatmctly  expressed  in  the 
extract  given  above  from  Owen's  account.  The  peculiarity, 
lindeed^  of  Balbiani's  discoTeiy  consists  in  his  demonstration 
'  of  the  male  organ^  and  the  seminal  corpaseles  of  its  seminal 
rvoir,  as  also  the  commnnioation  by  ducts  with  the  ovarian 


According  to    Balbiani^   the    development  of   the  embryo 

mmences  by  the  proliferation  of  blastoderm  cells  from  the 

Iges  of  the   gap  formed  by  the  rupture  of  the  blastoderm 

nvelope^,     From  the  margin  of  this  gap  a  layer  of  blastoderm 

TOWS  inwardly,  applying  itself  against  the  inner  surface  of 

i©  general  blastodermic  envelopej   then  folding  upon   itself 

ims  back  again  towards  the   gap*      This  curved  lamina  is 

ie  embryonic   rudiment   of    the   cephalothoracic  and  abdo- 

ol  portion  of  the  embryo.        From  the    lower    edge  of 

h©  gap  grows  a  mass  of  bias  to  derm,  which  forms  the  head  of 

\j^e  embryo.      The    first-mentioned    rudiment  of  the  embryo 

(the  primitive  streak)  becomes  fuiTDwedj  and  on  each  side  the 

longitudinal  halves  quickly  develope  as  germinal  tuberosities. 

tin  proportion  as  the  primitive  streak  peneti-ates  into  the  interior 
of  the  ovum  the  sexual  masses  previously  described  follow  it 
in  its  movement,  and  place  themselves  against  the  inner 
Ij  face  of  the  upper  reflected  abdominal  portion,  though  still 
j  outside  the  embryo,  the  abdominal  cavity  not  being  yet  closed 
in.  The  development  proceeds  until  the  mouth  and  anus,  with 
,lhe  two  ends  of  the  digestive  tube,  are  visible.  Then  occurs 
^ftcorious  change  of  position,  described  as  a  backward  summer- 
'ssalt  of  the  embryo  in  the  interior  of  its  capsule.  The  capsule 
'hare  spoken  of  is  the  original  blastodermic  envelope,  which, 
^flxo^t  at  the  points  from  which  the  embryonal  blastoderm 
mprvkugj  has  ceased  to  grow,  but  is  transformed  into  a 
J  delicate  membrane,  enveloping  the  embiyo  in  a  sort  of  sac, 
wbich  isolates  it  from  the  ovarian  chamber. 

From  the  alteration  of  position  the  liead  arrives  at  the 
•Opposite  end  of  the  capsule,  the  ventral  surface  first  curved 
»iilwards  now  curves  outwards,  the  abdomen  is  transferred  to 
ifche  dorsal  side  and  rises  up  towards  the  head*  The  space  left 
l^etween  the  abdominal  and  cephalothoracic  segments  is  now 
occupied  by  the  masses  of  the  generative  organs.  By  the 
growth  of  the  ventral  arch  towards  tbo  dorsal  region,  and  the 
fusion  of  its  sides  in  the  median  line,  the  closure  of  the  hinder 
^>lipfc  of  the  body  is  effected. 

The  female  ovules,  with  their  surrounding  cells,  each  forming 
^  ^i^parate  small  mass  enclosed  in  its  proper  envelope,  axe  now 
symmetrically  placed  in  two  groups  in  the  posterior  part 
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of  the  body.  The  male  germs^  also  enveloped  in  a  fine 
covering,  are  found  on  each  side  of  the  digestive  tube  included 
within  Qie  ovarial  sheaths  which  have  formed  over  the  female 
ovules ;  fine  granular  matter  fills  these  tubes,  which  is  of  a 
vivid  green  colour.  The  male  germinal  vesicle,  which  has 
become  a  seminal  reservoir,  is  a  sac  of  considerable  size, 
situated  on  the  intestine.  It  is  full  of  seminal  corpuscles  and 
coloured  granules,  and  the  vesicle  terminates  by  a  slender 
neck  and  duct  leading  to  the  ovarian  tubes.  The  embryos  of 
the  viviparous  Aphides  contain,  therefore,  at  the  moment  of 
their  birth  the  new  generations  to  be  successively  developed. 

The  description  of  so  many  separate  minute  parts  is  neces- 
sarily complicated,  and  scarcely  intelligible  without  diagrams; 
but  we  have  not  ventured  to  construct  them  from  the  text. 

Insect  larvse  have  hitherto  always  been  supposed  to  produce 
but  one  perfect  insect.  But  the  Aplus ''  larva''  must  itself  be  now 
considered  a  perfect  insect  of  hermaphrodite  type  if  Balbiani's 
very  careful  dissections  are  confirmed.  Every  succeeding 
larva  is  therefore  a  creature  generated  and  devel4^ped  according 
to  the  received  formula  ^'  omne  rivum  ex  ovo'' 

Quite  recently  the  asexual  multiplication  of  the  larva  of  a 
fly  {Geeidomyia)  has  been  noticed  and  described  by  Leuckart. 
The  first  discovery  of  this  kind  was  made  some  years  before 
by  Prof.  Wagner  in  Kasan.  The  examination  of  the  fiacts 
relating  to  this  discovery  must,  however,  be  reserved  for  a 
future  occasion. 


pf  EDWARD  HULL,  EA.,  KG.S.,  of   thb  Geouoqicm,  Bravir  of 
Great  Bbitacn, 


MODERN  VIEWS  OF  DENUDATION. 


is  ciiriorii? — ^as  iOnstrating  tlie  tendency  of  apinion  to 
revolve  upon  itself — ^tbat  in  this  yoar  of  geological  science, 

*G,  64,  dating  the  epock  from  the  publication  of  PJayfair^s 
^*  Illustrations  of  the  Hnttonian  Theoiy,"  which  I  take  to  be  the 
feme  birthday  of  modern  geology — ^a  fierce  controversy  should 
|be  waging  on  one  of  the  fundanieBtail  principles  of  the  science, 
Big  origin  of  denudation.  Yet  such  is  the  fact*  As  it  was  in 
[be  days  of  Hiitton  and  Werner^  so  it  is  in  the  latter  days  of 
pCnrchison  and  Lyell ;  in  both  cases  the  geological  world  is 
pivided  into  hostUe  camps— one  party  maintaining  the  atmo- 
spheric, the  other  the  combined  marine  and  atmoapherie  origin 
A  valleys,  and,  by  implication,  of  ridges  and  escarpmentB. 

The  controversy,  which  was  originally  confined  to  the 
^eetion  of  the  valleys,  has  gradually  expanded,  so  as  to 
embrace  the  scenery  and  physical  features  of  the  surface — in- 
cluding plains,  hills,  terraces,  and  mountain  heights;  which, 
according  to  on©  set  of  views,  hare  been  attributed  mainttj, 
though  not  exclusively,  to  the  eroding  and  levelling 
action  of  the  sea  dimng  the  submergences  of  the  land  j 
and  according  t%  the  other,  have  been  produced  by  the  long- 
continued  action  of  rains,  frosts,  brooks,  and  rivers — aU 
included  under  the  category  of  '"'atmospheric  agencies/' 
Thase  latter  are  the  modem  views,  adopted  with  enthusiasm 
by  several  eminent  natui-alists,  and,  like  most  new  doctrines, 
carried  to  extremes  ivhich  the  original  propouiidera  little 
dreamt  of.  The  upholders  of  the  older  views  occasionally 
come  in  for  a  sound  rating*  from  the  apostles  of  the  new  * 
while  others  speak  of  the  modern  views  as  "  a  revelation  "  j 
and  others  go  so  far  as  to  assert  that  in  all  cases  of  denuda- 
tion the  outw  probatidi  lies  witli  those  who  maintain  marine 
agency,  in  preference  to  atmospheric.  Let  us  in  the  following 
pag^&  endeavour  to  see  what,  on  the  one  hand,  are  ihe  grounds 


*  Bee  tbe  f?eo%{cal  Ma/j{t:dm  far  July,  p.  293* 
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opon  whicli  them   modem    views    sre    baaed^  and,  oa  tl&a 
other,  the  objections  to  their  wide  ^plicmtion ;  and  then  tdj 
ascertain  to  what  extent  they  may  b©  i^eceired  or  rejected.^ 
following  as  far  as  we  can  the  sure  and  solid  path  of  dadaction 
from  the  observed  phenomena  of  nature^  and  endesiroEfing  to 
shnn  the  shadowy  regions  of  faucj. 

If  firom  our  present  stand-point  we  glance  back  at  the  dajs 
in  which  modem  geology  was  in  its  infancy^  we  cannot  fail  to 
obserre  that  we  hayej  on  the  whole,  made  sabetantial  progress 
in  oar  views  of  the  agencies  by  which  the  earth ^s  surface  has 
been  monlded  into  form  and  feature.  In  those  early  days  tliQ 
notion  preraiied  that  moantains  and  ridges  were  due  to  np- 
heavalj  and  that  from  an  **  axis  of  elevation  '^  the  strftfii 
invuiably  dipped  in  each  direction  towards  the  plains.  Sub- 
sequent investigation,  however,  went  to  show  that  in  man; 
cases — even  among  the  higher  i^Jiges,  such  as  the  Alps — ^the 
strata  sometimes  dip  inwards  towards  the  higher  elevations, 
and  consequently  that  the  elevatory  theory  was  by  no  means  a 
universal  J  if  indeed  a  general  rule*  According  to  the  modem 
view — ^while  admitting  to  a  certain  extent  the  infiuenoe  of 
elevation — we  regard  the  majority  of  hills  and  mountain  chains 
as  due  to  "  denudation/' —  a  word  which  signifies^  in  thi^ 
instancci  the  removal  of  masses  of  materials  once  overlying, 
or  contiguous  toj  the  more  prominent  elevations.  The  process 
may  be  illustrated  by  observing  how,  from  the  flat  surface  of 
a  slab^  a  stone-mason  will  produce  a  figure  in  rfalief  by  chippiug 
away  the  surrounding  material.  With  regard  to  volcanic  cones, 
fhtit  view  may  be  said  to  be  exploded,  according  to  w^hich 
they  were  supposed  to  have  been  blown  up  into  '*  craters  of 
elevation/'  as  it  is  now  found  that  the  sides  of  tlie  cone,  instead 
of  being  composed  of  the  rocks  which  form  its  basis,  consist 
of  the  erupted  matter  of  the  volcanoes  themsclv.es,  which  are  in 
fact  cones  of  deposition. 

On  the  other  hand,  deep  valleys  and  narrow  chasms  amongst 
mountains  were  generally  regarded  as  the  result  of  earthquake 
action,  rending  the  rocks  in  twain;  and  such  views  are  stiU 
to  be  found  glowingly  enlarged  upon  by  amateur  *^  geologists" 
in  local  "guides ;"  but  it  is  now  considered  exceedingly  doubt- 
ful if  the  world  contains,  even  in  volcajjic  regions,  a  single 
instance  of  a  chasm  so  formed,  as  it  would  have  been  filled  up 
from  below  with  molten  matter — ^as  a  trap  dyke — or  from  abotriQ 
with  detritus.  The  chasms  in  mountains  may  therefore  be  in 
all  cases  referred  to  the  action  of  water — to  denudation. 

In  a  word,  denudation  by  water,  or  in  its  crystalline  fon% 
by  ice,  has  become,  in  the  modem  period  of  geological  science^, 
the  recognised  process  by  which  the  features  of  the  land  wera 
BCulptured  ;  and  to  none  is  our  science  more  indebted  for  this 
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bclTancD   than    to   the   great  expo  an  dor  of  the  principles  of 
fecology,  Sir  C.  LyelL 

The  next  step  was  the  recognition  of  ice  as  a  mightj  agent 
of  denndation. 

The  snows  on  tho  higher  elevations  of  some  monntain  chains 
descend  into  the  v^alleya  in  the  form  of  glaciersj  which  in  their 
coarse  carry  downwards  the  fragments  of  rock  which  fall  on 
Iheir  surfaces  from  the  heights*  The  glacier  also  scores  the 
iides  and  bottom  of  the  Talley  along  which  it  moves,  wearing 
down  the  rocks  into  mnd,  with  which  the  water  which  issues 
from  the  glacier  is  always  highly  charged.  In  this  manner, 
ilarge  quantities  of  matter  are  constantly  being  carried  from 
the  hills  to  the  valley Sj  and  deposited  either  in  the  deltas  of 
the  rivers  or  carried  out  to  sea, 

A  further  extension  of  the  theory  of  glacial  denudation  has 
it^ecently  been  propounded  by  Professor  Ramsay,  who  main- 
imnSj  with  the  aid  of  a  strong  array  of  illustrations,  that  the 
which  are  so  frequently  found  both  amongst  and  around 
itain  chains,  are  due  to  the  scooping  power  of  glaciers, 
ler  extinct  or  recent.  This  view  he  ffrouuds  chlejltf  on 
the  fact  that  these  lakes  lie  in  true  "  rock-basins^"  and  that 
there  is  no  agent  in  nature  capable  of  hollowing  out  such 
basins  except  the  ice  of  glaciers* 

It  might  be  supposed  that  the  effects  of  such  an  agent  as 
glacial  ice  in  the  process  of  wearing  away  the  solid  rocks 
muBt  be  comparatively  unimportant  j  but  it  must  be  recol- 
lected, that  in  the  glacial  period,  immediately  preceding  the 
creation  of  man,  snow  and  ice  had  a  mucli  wider  domain  over 
the  whole  of  the  northern  hemisphere  than  at  present,  and 
must  have  exerted  a  corresponding  effect  in  the  denudation  of 
the  surface.  That  remarkable  deposit  which  covers  so  large 
an  area  of  North  America  and  Europe^  called  the  Boulder  Clay, 
or  Northern  Drifts  is  to  a  large  extent  made  up  of  materials, 
derived  originally  from  the  morains,  or  detritus^  brought  down 
by  glaciers.  Accordingly,  we  may  well  believe  that  the  amount 
of  wear  and  tear  to  which  the  higher  elevations  must  have 
been  subjected  during  the  Glacial  period  was  incalculably  great, 
and  that  amongst  the  agents  of  waste  not  the  least  im- 
portant has  been  glacial  ice. 

When  we  survey  the  present  outline  of  the  solid  strata  all 
over  the  globe,  and  observe  how,  throughout  thousands  of 
feet  in  thickness,  the  strata  rise  to  the  surface  and  are  suddenly 
truncated,  or  cut  off  like  the  leaves  of  the  books  on  the  shelves 
of  a  library ;  when^  in  tracing  the  margin  of  such  a  great  forma- 
tioa  as  the  chalk,  we  find  the  beds,  more  than  a  thousand 
feet  in  thickness,  broken  off  along  a  steep  escarpment ;  or 
wienLj  m  in,  Wales,  the  contorted  beds  of  sjate  are  planed 
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away  over  smootli  Burfacea^  which  would  he  actual  planea  iT 
they  were  not  channelled  by  innuiDemble  river-valleYSj  we 
feel  that  denudation  ie  Indeed  a  great  reality^  and  tlmt  the 
waste  of  this  solid  matter  has  been  prodigions. 

The  fact  of  such  denudation  being  on  all  hands  admitted,  llie 
only  question  for  us  to  consider  is^  what  are  the  agents  whieh 
have  brought  about  such  manrellous  results.  Some  maiut^m 
with  much  ingenuity — not  to  say  special  pleading — the 
greater  effort  of  atmospheric  over  marine  agencies;  otheo 
take  a  medium  view,  regarding  both  as  having  taken  a  portj 
and  each  special  case  as  requiring  the  apphcation  of  speeial 
agents.  I  shall  now  endeavour  to  point  out  one  or  two  priB- 
ciples  which,  if  kept  in  view,  wiU,  perhapi^  serve  as  guides 
in  tho  determining  to  which  of  the^e  tho  ccmGgtajmtion  of  the 
surface  in  every  instance  may  be  referred. 

Every  one  may  for  himself  observe  the  manrier  in  whicli 
rains,  frost,  and  rivers  work.  The  rain  falls  on  the  surface,  it 
trickles  down  in  gentle  Tilk,  then  flows  into  deeper  hrcoke, 
then  into  rivcrSj  which^  wearing  down  their  beds  and  linder- 
mining  tho  banks,  cause  them  to  give  way,  and  at  tho  next 
flood  the  materials  are  carried  away  seaward.  Stich  crcjai^e 
action  is  clearly  of  a  vertical  kind,  and  results  in  the  foruafttion 
of  channels  more  or  less  wide  and  deep,  depending  inter  dk 
on  the  sisse  of  the  river  and  the  steepness  of  the  fall.  The 
action  of  all  other  agents  of  the  air  is  in  the  vertical  directioQ 
— tending  to  form  channels  and  furrows,  either  branching  Of 
lying  along  parallel  lines,  as  in  the  case  of  certoin  moimttiii 
chains* 

On  tho  other  hand,  the  wasting  effect  of  sea  waves  has 
a  character  of  its  own  which  is  strictly  hotkonluL  The 
tendency  of  such  wave-action  along  a  coast  line  need  ecarcely 
be  doscribed.  It  has  been  fully  ascertained  that  the  tl* 
tive  effort  is  confinod  to  the  comparatively  small  di 
which  the  waves  themselves  extend,  and  that  its  tondeucy  ii* 
to  reduce  to  an  uniform  level  all  obstructions.  The  waves 
wear  down  the  coast  cliffs  and  rocks,  spreading  out  tlie 
materials  over  the  shore,  or  the  currents  cany  them  to  mere 
distant  parts  of  the  ocean.  In  general  terms,  therefore,  we 
may  state  that  the  tendency  of  marine  denudation  is  to  the 
formation  of  level  surfaces,  such  as  plains  and  terraces,  whilt? 
that  of  atmospheric  denudation  is  to  produce  hollows  imd 
channels ;  m  a  word,  each  produces  results  peculiar  to  itsd 
the  one  being  horissontal  denudation,  the  other  verticals 

If  these  principles  be  admitted  {and  they  can  scarcel 
disputed),  I  venture  to  think  that  many  difficulties  in  di 
mining  the  nature  of  the    eroding    agents    in    each  S] 
instance  will  disappear.    Wherever  we  find  level  sor' 
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fSraces,  we  bave  eviclence  of  an  agent  which  acted  along  a 
horizontal  plane^  such  as  the  waves  of  the  sea,  an  estuaiy,  or 
a  lake.  Steep- sided  valley s^  on  the  other  hand^  afford  prinul 
facie  eTidence  of  vertical  erosive  action,  such  as  that  of  brooks 
jof  glaciers.  I  think  we  may  Bafely  say,  that  rivers  never 
;ibrm  terraces  jutting  out  upon  a  plain,  nor  terraced  surfacea 
of  any  kind  oscept  when  composed  of  the  gravels  or  ailfc 
which  they  themselves  bring  down.  On  the  other  hand,  there 
;are  instances  of  deep  ravines  which  cannot  be  regarded  as  the 
i*esiilt  of  river  action^  inasmuch  as  they  contain  no  rivera  or 
iljrooks ;  while  (aa  I  hope  to  be  able  to  show)  wide  and  shallow 
;Talleys,  containing  others  smaller  and  deeper,  are  generally 
preferable  to  marine  denadation. 

According  to  these  principles,  such  vaEey-plains  aa  those  of 
Gloucester,  between  th©  Malvern  and  Cotteswold  Hills  (hap- 
pily called  by  Sir  R.  Murchison  "  the  Ancient  Straits  of 
Malvern  ^^)  J  must  be  regarded  as  the  result  of  marine  denuda- 
tions. Likewise  the  terraces  of  marlstone,  which  jut  out 
&C3>m  the  base  of  the  Cottoswold  escarpment^  as  well  as  those 
of  the  lower  chalky  gi'een  sand,  and  other  formations  along 
th©  outcrop  of  the  Chalk  formation.  It  is  impossible  to  con* 
ceive  solid  materials  to  have  been  swept  away  from  the  surface 
of  these  platforms  by  streams  which  have  no  oxiatence,  even 
with  the  utmost  latitude  as  regards  time.  To  our  mind,  tho 
opinions  once  expressed  by  Mr.  Jukes — ^which  possibly  he 
might  now  repudiate — are  most  truthful  and  appropriate> 
when  he  says  *'  Isolated  crags  and  precipices,  or  long  lines  of 
cliffy  and  steep  slopes  looking  down  upon  broad  plains,  must 
have,  in  like  manner,  been  formed  by  the  sweeping  power  of 
the  sea."  * 

I  now  come  to  speak  of  valleys  without  brooks,  to  which 
aOnsion  has  already  been  made*  If  an  imaginary  plain  be 
stretched  across  the  crests  and  summit-ridges  of  many  of  our 
mountain  groups,  it  will  be  found  to  form  a  surface  either 
gently  sloping  or  slightly  undulating.  This  has  been  shown 
by  Professor  Kamsay  to  be  the  case  in  regard  to  South  Wales, 
and  is  remarkably  clear  in  the  district  south  of  Cader  Idris. 
Such  a  plain  aa  this  was  doubtless  once  a  sea-bottom,  and  is 
termed  by  the  writer  above  mentioned,  "  a  plain  of  marine 
denudation p^'  When  this  surfece  was  first  lifted  from  beneath 
the  sea,  it  began  to  bo  acted  on  by  tho  agents  of  atmospheric 
denudation.  The  rains,  seeking  a  passage  to  the  sea,  would 
follow  the  slight  irregularities  of  the  ground,  and  innumerable 
rills,  uniting  into  larger  streams,  would  form  diannels  for 
themselves,  which^  becoming  deeper  and  wider^  in  the  lapse 
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of  time,  would  fit  length  have  the  effect  of  turmng  a  plain  mto 

a  succession  of  hills  and  steep- sided  Talleyg,  (See  iig.  L) 
All  countries  present  similar  instances  of  plains,  or  plates^ 
which  have  been  formed  into  monntain  chains  by  the  channel- 
ling ont  of  ralleys.  A.  noble  example  is  Scandmavia ;  and  in 
our  own  country  we  have  the  Cotteawold  Hills,  the  Chalk 
Downs,  Cannock  Chase,  and  the  Pennine  Chain.  That  the 
valleys  by  which  they  are  intersected  have  to  a  great  extent 
been  scooped  out  by  streams,  rains,  &c,,  is  undeniable ;  but  tlmt 
many  of  the  larger  ones  are  not  due  to  these  agents  is,  I  think, 
equally  certain,  for  several  reasons,  which  I  shall  now  proceed 
to  e]rplain.  In  the  first  place,  it  is  evident  that  daring  the 
slow  process  of  elevation  the  sea  would  have  had  opportnnitias 
of  wearing  channels  in  the  softer  strata,  which  it  would  noS 
be  slow  to  take  advantage  of^  and  which  afterwards  became 
the  chief  river  valleys  5  in  the  second  place,  many  of  these 
valleys  were  formed  before  the  Drift^period,  as  they  are  par- 
tially filled  with  boulder  clay ;  and  in  the  third  place,  many  of 
them  are  of  such  extent  and  width  as  to  be  altogether  dispm- 
portioned  to  the  rivers  or  brooks  which  flow  through  them* 
Now  I  hold  that  all  true  river  valleys  bear  some  proportion  to 
the  size  of  thoir  streams.  Not  only  is  this  the  case,  but  there 
are  some  well- formed  valleys  which  have  no  brooks  whatever 
for  a  certain  distance,  forasmuch  as  they  cross  the  watersheds. 
The  valley  of  Todmorden^on  the  borders  of  Lancashire  and  York- 
shire, is  a  remarkable  example  of  this  kind  (fig,  2.)  At  Little- 
borough  it  contracts  into  a  narrow,  steep -sided  glen,  bounded 
by  lofty  cliffs  several  hundred  feet  in  height,  with  a  smooth 
and  almost  imperceptible  slope.  At  two  miles  north  of  Tod- 
morden  the  watershed  is  crossed,  and  for  some  distance  there 
is  no  perceptible  stream.  Yet  the  valley  is  as  well  and  sharply 
defined  here  as  in  any  other  part  of  its  course.  The  valley  of  the 
Calder,  between  Todmordcn  and  Bumley,  affords  another  illus- 
tration ;  as  do  those  of  Whitworth,  near  Rochdale ;  Sabdea^ 
near  Clitheroe ;  and  that  along  the  course  of  the  Caledonian 
Railway,  near  Moffat.  Indeed,  most  hilly  districts  afford 
similar  examples.  Nothing  can  be  more  certain  than  that 
such  valleys  are  not  due  to  river  action,  as  in  some  parts  they 
contain  no  rivers* 

There  are  also  in  many  of  the  uplands  of  England  double 
valleys,  or  valhys  itithin  i^alleys.  I  have  for  a  long  time  felt 
persuaded  that  in  such  cases  we  have  before  us  examples  both 
of  marine  and  river  denudation,  the  limits  of  the  la^er  being 
clearly  defined.  Such  instances  of  double  valleys  occur  pro- 
bably in  every  hilly  district.  They  are  to  be  found  in  the 
Pennine  Chain  and  in  the  Cotteswold  Hills,  and  their  general 
form  is  represented  in  the  annexed  wood-cut  (fig,  3).     Th§ 
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larger  Talley  (sometimes  filled  to  a  certain  heiglit  with  marine 
drift)  descends  on  both  sides  from  ridges  in  a  broad  sweep, 
flattening  towards  the  middle,  at  which  place  it  is  cut  tlirougli 
by  a  channel  of  varying  depth,  but  generally  with  steep  brinks, 
along  which  flows  the  stream.  It  seems  to  me  unquestionable 
that  the  smaller  valley  alone  is  referable  to  river  action  ;  and, 
as  compared  with  the  extent  of  the  wider  valley,  the  amount 
of  denudation  is  often  inconsiderable. 

The  w onderfni  freshtw^ifs  of  glacial  phmommia  in  this  country 
has  always  appeared  to  me  to  ofler  an  obstacle  to  the  accept- 
ance of  the  viowa  of  the  modern  school,  which  has  not  yet 
been  fully  appreciated,  much  less  answered.  The  great  argu- 
ment with  the  modern  school  is  time.  **  Only  grant  unlimitt^d 
time/'  say  they,  "  and  the  work  of  the  gentlest  rillsj  the  most 
ordinary  fi'osta  and  rains,  will  effect  mighty  alfceratioiis  in  tlio 
surface  of  the  earth/'  The  natural  reply  is,  that  the  time, 
though  rast,  is  not  unlimited^  and  that  the  vastness  of  the 
time  is  insufficient  for  the  changes.  On  this  point  the 
evidence  of  glaciation  is  to  my  mind  conclusive,  antl  it  may 
be  summed  up  in  a  few  words : — The  vast  lapse  of  time  since 
the  Glacial  period  in  Europe  and  America  has  been  insufficient 
to  effect  the  atmospheric  denudation  of  the  boulder  clay,  or  to 
materially  alter  the  form  of  glaciated  rocks  in  the  valleyii,  or 
even  to  obliterate  the  delicate  ice -marks  on  rock  surfiM*e« 
when  protected  by  a  few  inches  of  turf  or  mould.  It  is  uu- 
deniable  that  in  many  of  the  old  glacial  regions,  such  aa 
those  of  North  Wales,  the  English  lakes,  the  Scottish  uplands 
and  highlands,  the  mammilated  contour  of  the  hill«, 
allowed  to  be  the  effect  of  ice-action  of  the  Glacial  period, 
is  still  maintained  with  little  alteration^  and  that  the  very 
valleys  t!ieraselve8,  throngh  which  tlie  rivers  ruu,  are  often 
glaciated  down  to  the  water^s  edge*  In  such  ea«ei,  at  any 
rate,  no  one  can  assert  that  the  ^alleys  have  been  formed  by 
the  rirers  since  the  glacicm  diBap|>esred  from  off  the  eotintry ; 
the  actual  extent  of  modem  atmospheric  and  river  actioi> 
being  generally  clearly  defined  by  the  ncarpod  nidei  of  Iho 
river-banks  breaking  the  geMrtd  flow  or  cotitcnr  of  Ibo 
surface « 

I  anticipate  the  ansirer  to  Iba  abore  reanoning  in  iW 
assertion  that  t^  kpae  of  timo  mnce  iho  Gkcial  f^riod^  m 
really  insignificant  |  out  if  atiy  on®  »erioaiily  entertiiiif  mdi 
an  opinion  (which  mns  C30tititar  lo  the  temAemef  of  rtorat 
inrestigataoii)^  hi»  mnAt  be  jmpared  to  pfodiio»  mmm  mitmm  { 
beyond  sMciilslton.  Tbe  line^  ai  toj  rat^rj  bui  been  nfll' 
cient  lo  mom  of  coiuMenbto  dum^  in  U10  rttatiwB  pom&m 
of  land  ud  9m,  uicl  otlicrr  phjmcal  phetkommm  trnfming 
length  of  titn^.    Tet  Oia  Iciiiiiiotiy  ot  Umi  rockB  k 
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any   largo    amount    of   atmospheric    denudation    since  thac 
period. 

With  the  absolute  certainty,  then,  that  so  little  has  been 
accomplished  by  atmospheric  denudation  in  some  parts  of  onr 
island,  how  are  we  to  believe  that  so  much  has  been  effected 
in  others  ?  The  reader  is  probably  aware  of  the  views  of 
Professor  Bamsay,  Dr.  Foster,  and  Mr.  Topley  regjurding  the 
atmospheric  denudation  of  the  Weald,  that  region  of  Kent 
and  Sussex  from  which  the  Chalk  and  Lower  Cretaceous  groups 
have  been  swept  away,  laying  bare  the  Wealden  formation.* 
It  is  supposed,  however,  that  this  region  was  unsubmerged 
during  the  Drift  period,  and  therefore  that  the  rains  and  rivers 
have  had  a  much  more  extended  period  of  uninterrupted 
work  than  in  the  northern  parts  of  the  island.  But  this  is 
by  no  means  certain  in  itself,  and  the  difficulty  still  remains 
of  accounting  for  the  terraced  aspect  of  some  parts  of  the 
country,  which,  as  I  have  endeavoured  to  show,  is  incompa- 
tible with  the  view  of  atmospheric  denudation.  In  the  re^on 
of  Auvergne,  in  Central  France,  which  has  been  so  faithfully 
described  by  Mr.  Scrope,  the  amount  of  denudation  by  the 
rains  and  rivers  has  certainly  been  on  a  most  extended  scale ; 
but  in  this  case  these  agents  have  acted  apparently  withoat 
interruption  since  the  latter  part  of  the  Tertiary  period.  In 
the  south-west  of  Ireland,  however,  where  Mr.  Jukes  has 
come  to  the  conclusion  that  many  of  the  river  valleys  are  alone 
due  to  the  rivers  themselves,  this  has  not  been  the  case,  as 
the  country  was  certainly,  to  a  large  extent,  submerged  at  the 
Drift  period  :  how  this  fact  can  be  reconciled  with  his  views  I 
am  not  in  a  position  to  state,  but  the  sea  having  been  there,  it 
could  scarcely  have  departed  without  leaving  impressions  on 
the  surface. 

The  arguments,  however,  advanced  by  my  colleagues  of  the 
Geological  Survey  in  favour  of  the  atmospheric  denudation  of 
the  Weald  are  certainly  very  forcible,  and  seem  to  account  for 
the  fact  that  the  rivers  generally  cross  the  chalk  escarpments 
transversely,  instead  of  making  their  way  to  the  sea  along 
their  bases.  And  if  it  be  allowed  that  this  rain  and  river 
action  has  been  in  operation  uninterruptedly  since  the  Eocene 
period,  it  is  impossible  to  estimate  the  effects  which  might  be 
produced  throughout  so  vast  a  lapse  of  time. 

I  hope  the  reader  will  not  conclude  from  the  above  that  I 
call  in  question  the  power  of  atmospheric  agencies  to  produce 
considerable  modifications  of  the  earth's  surface  under  certain 

•  See  Professor  Eamaay's  "  PhyBical  Geology,"  2  Edit,  p.  79,  &c; 
Messrs.  Foster  and  Topley,  Quarterly  Journal  of  the  OedogiccU  Soeiely  of 
London,  voL  xxi.,  p.  460. 
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conditions.  I  cannot,  however,  assent  to  the  views  of  some 
of  my  own  colleagues  and  other  eminent  geologists,  at  least 
nntil  the  objections  here  advanced — I  trust  fairly  and  can- 
didly— have  been  fully  answered.  In  the  formation  of  valleys, 
as  well  as  plains,  terraces,  and  escarpments,  the  sea  has  been, 
as  it  seems  to  me,  the  great  artificer.  In  many  minor  valleys, 
the  rivers  have  been  the  agents  of  denudation,  but  every 
special  district  requires  the  application  of  special  principles  in 
order  to  account  for  its  physical  features. 
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HOW  TO  WORK  WITH  THE  TELESCOPE. 
PART  11. 

THE  ALT-AZIMUTH. — ^THB   EQUATORIAL. — PRACTICAL   HINT8.— 
OBJECTS   FOR  OBSERVATION. 

By  RICHARD  A.  PROCTOR,  B.A.,  F.RA.S., 
Author  of  "/Slorfum  and  iU  SydemJ* 


THE  best  known,  and,  in  some  respects,  the  simplest  method 
of  mounting  a  telescope  for  general  observation  is  that 
called  the  altitude  and  azimuth  mounting.  In  this  method 
the  telescope  is  pointed  towards  an  object  by  two  motions,— 
one  giving  the  tube  the  required  altitude  (or  elevation),  the 
other  giving  it  the  required  azimuth  (or  direction  as  respects 
the  compass-points). 

For  small  alt-azimutLs  the  ordinary  pillar-and-claw  stand 
is  sufficiently  steady.  For  larger  instruments  other  arrange- 
ments are  needed,  both  to  give  the  telescope  steadiness,  and 
to  supply  slow  movements  in  altitude  and  azimuth.  The 
arrangement  of  sliding-tubes  and  rack-work  commonly  adopted 
is  defective  in  many  respects.  The  slow  movement  in  altitude 
is  not  uniform,  but  varies  in  effect  according  to  the  elevation 
of  the  object  observed :  it  is  also  limited  in  range ;  and  quite 
a  little  series  of  operations  has  to  be  gone  through  when  it 
is  required  to  direct  the  telescope  towards  a  new  quarter  of 
the  sky.  However  expert  the  observer  may  become  by  prac- 
tice in  effecting  these  operations,  they  necessarily  take  up  some 
time  (performed  as  they  must  be  in  the  dark,  or  by  the  hght 
of  a  small  lantern),  and  during  this  time  it  often  happens  that 
a  favourable  opportunity  for  observation  is  lost. 

These  disadvantages  are  obviated  when  the  telescope  is 
mounted  in  the  manner  shown  in  Plate  XXII.,  fig.  1,  which  re- 
presents a  telescope  of  my  own  construction.  The  slow  move- 
ment in  altitude  is  given  by  rotating  the  rod  h  e,  the  endless 
screw  in  which  turns  the  small  wheel  at  b,  whose  axle  in  turn  bears 
a  pinion-wheel  working  in  the  teeth  of  the  quadfunt  a.  The  slow 
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I  movement  in  azimuth  is  given  in  like  manner  hj  rotating  the 
'  rod  h*  e\  the  lantern-wheel  at  the  end  of  which  turns  a  crown* 
'  wheels  on  whose  axle  is  a  pinion-whool  working  io  the  teeth  of 
j  the  circle  c.     The  casings  at  e  and  tf'^  in  which  the  rods  k  n  and 
,  h*  e  respectively  work,  are  so  fastened  by  elastic  cords,  that  an 
I  upward  pressure  on  the  handle  /t,  or  a  downward  pressure  on 
I  the  handle  A',  at  once  releases  tlie  endless  screw  or  the  crown - 
;  wheel  respectively,  ao  that  the    telescope    can    be    swept  at 
once  through  any  desired  angle  in  altitude  or  azimuth.     This 
, method  of  mounting  has  other  advantages;  the  handles  are 
I  conveniently  situated  and  constant  in  position ;  also,  as  they 
I  do  not  work  directly  on  the  telescope,  they  can  be  turned 
I  without  setting  tho  tube  in  ^'ibration.     As  here  shown,  the 
mounting  is  too  expensive  for  an  alt-azimuth  ;  but  it  is  clear 
that,  in  place  of  the  tooth  ed-wheels  a  and  (*,  a  simple  arrange- 
ment of  belted  smooth  wheels  could  be  substituted. 

But,  for  systematic  observation  of  the  heavens,  the  alt* 
a2imuth  must  yield  place  to  the  equatorial.  In  this  mode  of 
mounting,  the  main  axis  is  directed  to  the  pole  of  the  heavens ; 
the  o&er  axis,  at  right  angles  to  the  first,  carries  the  telescope- 
tube.  One  of  the  many  methods  adopted  for  mounting  equa- 
torials  is  that  exhibited  (with  the  omission  of  some  minor  details) 
in  Plate  XXIL,  fig.  2.  a  is  the  polar  axis,  h  is  the  axis  (called 
the  declination-axis)  which  bears  the.  telescope  i  the  circles  e 
and  d  serve  to  iodicato,  by  means  of  verniers  revolving  mth 
the  axis,  the  motions  of  the  telescope  in  right  ascension  and 
declination  respectively.  The  weight  w  serves  to  counterpoise 
^e  telescope,  and  the  screws  «,  if,  if,  s,  serve  to  adjust  the  in- 
strument so  that  the  polar  axis  shall  be  in  its  proper  position. 
The  advantage  gained  by  the  arrangement  above  indicated,  is 
that  only  one  motion  is  required  to  follow  a  star.  Owing  to 
the  diurnal  motion  of  the  earth,  the  stars  appear  to  move 
uniformly  in  circles  parallel  to  the  celestial  equator;  and  it  is 
clear  that  a  star  so  moving  will  be  kept  in  the  field  of  view,  if 
the  telescope,  once  directed  to  the  star,  be  made  to  revolve 
uniformly  and  at  a  proper  rate  round  the  polar  axis. 

The  equatorial  can  be  directed,  by  means  of  the  circles  c  and 
d,  to  any  celestial  object  whose  right  ascension  and  dechnation 
'  are  known.     On  the  other  hand,  to  bring  an  object  into  the 
'  field  of  view  of  an  alt- azimuth,    it    is    necessarj^  either   that 
'the  object  itself  should  be  visible  to  the  naked  eye,  or  else 
■tt^t  the  position  of   tho   object  should  be   pretty  accurately 
Hnmed  from  star-maps,  so  that  it  may  be  picked  up  by  the 
'  alt-azimuth  after  a  little  searching*     A  small  telescope  called 
a  finder  is    usually    attached  to  all   powerful  telescopes   in- 
tended for  general  observation.      The  finder  has  a  large  field 
of  view,  and  is  adjusted  so  as  to  have  its  axis  parallel  to  ttait, 
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of  the  large  telescope.  Thus^  a  star  brought  to  the  centre  of 
the  large  field  of  the  finder  (indicated  by  the  intersection  of 
two  hnes  placed  at  the  focns  of  the  eye-glass)  is  at,  or  very 
near,  the  centre  of  the  small  field  of  the  large  telescope. 

In  searching  with  an  alt-azimuth  for  an  object  not  visible  in 
the  finder,  the  best  plan  is  to  narrow  the  field  of  research  bj 
selecting  as  pointers  stars — whether  conspicnoos  or  not  is 
indifierent,  so  long  as  they  are  visible  in  the  finder, — as  near 
as  possible  to  the  object  sought.  The  **  straight-line  pointing" 
of  gnomonic  maps  and  the  ''true-angular  pointing"  of 
stereographic  maps  are  useful  helps  in  finding ;  but  if  too 
large  a  part  of  the  heavens  is  included  in  such  maps,  exces- 
sive scale-variation  and  distortion  diminish  their  value.  It  is 
easy,  in  selecting  maps,  to  determine  the  extent  of  these 
defects :— Examine  the  spaces  included  between  successive 
meridians  and  parallels,  near  the  edges  and  angles  of  the 
maps;  these  should  not  be  very  different  either  in  size  or 
shape  from  the  corresponding  spaces  near  the  centre  of  the 
map. 

The  quality  of  the  stand  has  a  very  important  influence  on 
the  performance  of  a  telescope.  In  fact,  a  moderately  good 
telescope,  mounted  on  a  steady  stand,  working  easily  and 
conveniently,  will  not  only  enable  the  observer  to  pass  his 
time  much  more  pleasantly,  but  will  absolutely  exhibit  more 
difficult  objects,  than  a  better  instrument  on  a  rickety,  ill- 
arranged  stand.  A  good  observing-chair  is  also  a  matter  of 
some  importance,  the  least  constraint  or  awkwardness  of 
position  detracting  considerably  from  the  power  of  distinct 
vision. 

ITie  object  or  the  part  of  an  object  to  be  observed  shonld 
be  brought  as  nearly  as  possible  to  the  centre  of  the  field 
of  view.  Where  there  is  no  apparatus  for  keeping  the 
telescope  pointed  upon  an  object,  the  best  plan  is  so  to 
direct  the  telescope,  by  means  of  the  finder,  that  the  object 
shall  be  just  out  of  the  field,  and  be  brought  by  the  earth's 
motion  across  the  centre  of  the  field.  Thus  the  vibrations 
which  always  follow  the  adjustment  of  the  tube  will  have 
subsided  before  the  object  enters  the  field.  The  object  should 
then  be  intently  watched  during  the  whole  interval  of  its 
passage  across  the  field. 

It  will  be  found  that  oven  in  the  woi'st  weather  for  observa- 
tion, there  are  instants  of  distinct  \nsion,  during  which  the 
careful  observer  may  catch  sight  of  important  details ;  and 
similarly,  in  the  best  observing  weather,  there  are  moments  of 
unusually  distinct  vision  well  worth  patient  waiting  for,  since 
in  such  weather  alone  the  full  powers  of  the  telescope  can  be 
applied.     The  telescopist  should  not  be  deterred  from  obser- 
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vation  by  the  presence  of  fog  or  haze^  since  witli  a  hazj  sky 

definition  is  often  smgularly  good. 

The  observer  must  not  expect  distinct  vision  of  objects 
near  the  horizon.  Objects  near  the  eastern  horizon  during 
the  time  of  morning  twilight  are  especrially  confused  by  at- 
mospheric nndulEtions  ;  in  factj  early  morning  is  a  very 
nnfavotirable  time  for  the  observation  of  all  objects^ 

A  telescope  should  not  be  monuted  Tvithin  doors,  if  it  can 
be  conveniently  erected  on  fioHd  groiindj  as  every  movement 
in  the  house  will  cause  the  instrument  to  vibrato  onplea- 
eaDtly.  Furtterj  if  the  teleBCope  be  placed  in  a  wami  room^ 
oarrents  of  cold  air  from,  without  will  render  observed  objects 
hazy  and  indistinct.  In  fact,  Sir  W,  Herschel  considered 
that  a  telescope  should  not  even  be  erected  near  a  house  or 
elevation  of  any  kind^  round  which  cun'ents  of  air  are  likely 
to  be  produced.  If  a  telescope  be  used  in  a  room,  the  tem- 
peratnre  of  the  room  should  be  made  as  nearly  equal  aa 
possible  to  that  of  the  outer  air.  When  used  out  of  doors  a 
*'  dew^csp/'  that  iSj  a  tube  of  tin  or  pasteboard^  some  ten  or 
twelve  inches  long,  should  be  placed  on  the  end  of  the  in- 
sfcrumentj  so  as  to  project  beyond  the  object-glass*  This 
tube  should  bo  blackened  within,  especially  if  made  of  metab 
After  use^j  says  old  Kitchener^  the  telescope  should  be  kept 
in  a  warm  place  long  enough  for  any  moisture  on  the  object- 
gla^s  to  evaporate-  If  damp  gets  between  the  glasses  it 
produces  a  fog  (which  opticians  call  a  "  sweat  ^^),  or  even  a 
BBaweed-Iike  vegotatioUj  by  which  a  valuable  glass  may  be 
completely  ruined. 

The  observer  should  not  leave  to  the  precioos  hours  of  the 
night  the  study  of  the  bearing  and  position  of  the  objects  he 
proposes  to  examine,  Tljis  should  be  done  by  day,  an  arrange- 
ment which  has  a  two-fold  advantage — the  time  available  for 
observation  is  lengthened,  and  the  eyes  are  spared  sudden 
changes  from  darkne-ss  to  hght,  and  vice  verBti^  Besides,  the 
eye  is  ill-fitted  to  examine  difficult  objectSj  after  searching 
by  candle-light  amongst  the  minute  details  recorded  in  maps 
Of  globes.  Of  the  effect  of  rest  to  tho  eye  we  have  an 
instance  in  Sir  J,  Herchel's  rediscovery  of  the  satellites  of 
Uranus^  which  he  effected  after  keeping  the  eye  in  darkness 
for  a  quarter  of  an  hour.  Kitchener,  indeed^  goes  so  far 
u&  to  reconunend  (with  a  erode  ej^perto)  an  inhTVai  of  ahep 
in  the  darkness  of  the  observing-room  before  commencing 
operations. 

The  greatest  care  should  bo  taken  in  focnssing  the  tele- 
scope. When  high  powers  are  used^  this  is  a  matter  of  some 
delicjfccy.  It  would  be  well  if  the  eye-pieces  intended  for  a 
telescope  were    so  constructed  that  when  the  teleicope  hid 
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focnssed  for  one,  this  might  be  replaced  by  any  other  without 
necessitating  any  use  of  the  focussing  rackwork.  This  conld 
be  readily  effected  by  suitably  placing  the  shoulder  whicli 
limits  the  insertion  of  the  eye-piece.  Theoretically,  all  celestial 
objects  require  the  same  focus.  One  of  our  most  careful  ama- 
teur observ^ers  remarks,  however,  that  the*  moon  requires  a 
different  focus  than  more  distant  objects.  If  there  is  any 
appreciable  difference,  the  cause  must  be  sought  elsewhere  than 
in  the  difference  of  distance,  since  it  may  readily  be  shown 
that  the  focal  length  for  pandlel  rays  exceeds  the  focal  length 
for  the  moon^s  distance  by  less  than  one-650,000th  part. 
Some  observers  have  noticed  that  for  distinct  vision  of  spots 
near  the  sun's  limb  a  shorter  focus  has  to  be  used  than  for  dis- 
tinct vision  of  stars  and  planets,  or  of  spots  near  the  centre  of 
the  solar  disc.     Mr.  Dawes  thinks  this  an  optical  deception. 

It  is  necessary  in  selecting  *^  powers "  to  remember  that 
different  objects  will  bear  different  powers, — ^the  stars  will  bear 
higher  powers  than  the  moon,  Venus,  and  Mercury,  these 
than  Jupiter  or  Saturn,  and  these  again  than  comets  and 
nebulas.  In  all  cases  it  must  be  remembered  that  high 
powers  increase  the  difficulty  of  observation,  since  they 
diminish  the  field  of  view,  increase  the  rapidity  with  which 
(owing  to  the  earth's  motion)  the  image  moves  across  the 
field,  and  magnify  all  defects  due  to  instability  of  the  stand, 
imperfection  of  the  object-glass,  or  undulations  of  the  atmo- 
sphere. A  good  object-glass  of  four  inches  aperture  will,  in 
very  favourable  weather,  bear  a  power  of  about  400  when 
applied  to  the  observation  of  close  double,  or  multiple  stars, 
but  for  all  other  observations  much  lower  powers  should  be 
used.  "  He  who  possesses  a  tool  of  this  size,"  says  Admiral 
Smyth,  speaking  of  five-foot  refractors,  ''  ought  never  to  teaze 
it  with  the  higher  powers  except  under  obvious  necessity." 
It  is,  of  course,  useless  to  diminish  power  so  much  that 
the  emergent  pencils  of  rays  are  larger  than  the  pupil  of 
the  eye.  In  a  Galilean  telescope  (as  may  be  seen  in  the  case 
of  an  opera-glass),  such  low  powers  are  employed,  because 
in  this  way  only  a  tolerably  large  field  can  be  obtained  ;*  but 

*  My  attention  has  been  called  to  the  opinion  expressed  by  Sir  W. 
Herschel,  that  a  concaye  lens  would  give  as  large  and  distinct  a  field  as  a 
convex  lens  of  the  same  size  and  power,  if  only  the  eye  toere  moved  aboui 
in  front  of  the  lens.  Kitchener  found  this  to  be  the  case,  but  (as  might  be 
expected)  vision  much  less  pleasant  vnth  the  concave  lens.  The  difference 
between  the  action  of  the  two  forms  of  eye-lens  may  be  illustrated  as 
follows : — Form  a  piece  of  paper  into  a  shape  resembling  a  speaking- 
trumpet  ;  now,  if  the  eye  be  placed  at  the  smaller  opening,  a  field  of  view 
resembling  the  field  given  by  a  convex  eye-glass  will  be  obtained  ;  reversing 
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in  an  astronomicril  telescope  {antess  it  is  to  be  used  far  coniet- 
seeking)  no  power  60  low  as  not  to  call  into  plaj  the  full 
liglit^gatliering  power  of  the  telescope  should  be  nsed- 

That  the  moon  may  be  obaerFod  to  advantage  with  a 
small  telescope,  is  clearly  shown  by  the  excellent  map  con- 
structed by  Beer  and  MUdler  with  a  telescope  (by  Friiunhofer) 
only  44  feet  in  focal  lengthp  Much  yet  romains  to  be  learnt 
of  the  moon^a  iace*  The  observer  who  would  wish  to  be  ser- 
viceable in  this  way  should  select  a  small  portion  of  the 
moon's  surface  for  diligent  examination.  After  carefully 
studying  this  part  in  a  good  map,  he  should  scrutinixo  it  in 
the  originalj  endeavounug  to  dofcectj  if  possible^  details  not 
exhibited  in  his  map.  He  should  note  the  changes  of  appear- 
ance piH?sented,  not  only  with  the  changing  lunar  phases,  but 
(espocinlly  in  districts  near  the  moon/'s  limb)  with  the  varia- 
tions in  the  epochs  of  maximum  libration.  He  should  be 
preparetl  to  attribute  apparent  changes  of  appearance  to 
such  variations  of  position  ;  but  any  suspicion  ho  may  have, 
after  careful  scratiny,  of  actual  change  taldng  phice  upon  the 
lllB&r  surface^  should  be  noted  for  confinnation  or  disproof  by 
other  obser^^ers. 

In  observing  the  sun  the  eye  must  be  protected  by  dark 
green  or  neutral-tint  glasses  having  parallel  surfaces,  and 
it  ia  convenient  to  have  an  eye-piece  arranged  with  a  rotating 
wheel  by  which  darkening  glasses  of  different  power  naay  be 
brought  into  ose  as  the  vaiying  illumination  may  require* 
For  observation  of  minute  portions  of  the  sun  the  Dawes^s 
eye-pieCB  should  be  used :  in  this  a  metallic  screen  placed  in 
the  focus  keeps  away  all  light  but  such  as  passes  through  a 
minute  hole  in  the  diaphragm.  A  very  convenient  way  of 
diminishing  the  light  is  to  tise  a  glass  prism,  light  being  par* 
tialty  reflected  from  one  of  the  exterior  surfaces,  and  the 
refracted  portion  thrown  out  at  another^  A  pleasant  method 
of  observing  the  sun  is  to  project  the  sun's  image  on  a  screen 
placed  (in  a  darkened  room)  at  about  0  or  7  feet  from  the  end 
of  the  telescope;  a  totally  reHectiug  diagonal  eye-piece  being 
nsedj  otherwise  the  telcscopD  would  have  to  be  erected 
at  an  incomrenienfc  height*  Very  beautiful  and  interesting 
views  (on  a  smaller  scaloj  however)  may  be  obtained  by  using 
such  a  pyramidal  box  as  is  depicted  iu  Plate  XXILj  fig.  3* 


the  imtrwujent,  it  will  be  fmiad  that,  by  moving  the  eye  over  the  open 
ipeoe  at  thti  hu^^Q  end  4jf  l\w  U\he  (1»dd  in  a  fix  yd  pOf*itiyii)^  cvt?ry  object 
Iselifded  b  the  i'ortJier  Md  cua  ha  seen  in  turn,  iH  ikin  nature  m  the 
Aeld^  if  M(l  it  can  bo  culled,  given  by  a  concave  eye-glass,  uschI  Hi  suggested 
by  Sir  W.  HcivchoL 
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This  box,  whicli  should  be  made  of  black  clotli  or  calico,  fastened 
over  a  li^t  framework  of  wire  or  cane,  is  to  be  placed  in  the 
sliding  eye-tabe  as  shown.  The  door  b  c  enables  the  ob- 
server to  *'  change  power''  without  removing  the  box,  while 
larger  doors  d  e  and  gf  enable  him  to  examine  the  image, — a 
dark  cloth,  such  as  photographers  use,  being  employed,  if 
necessary,  to  keep  out  extraneous  light;  or  the  surface  on 
which  the  image  is  received  may  be  formed  of  cut-glass  or 
oiled  tissue  paper,  in  which  case  the  image  may  be  examined 
from  without. 

Systematic  observation  of  the  sun,  with  a  careful  record  of 
the  number  and  position  of  the  spots,  of  the  arrangement  of 
facuke,  and  of  other  phenomena  visible  with  moderate  powers, 
cannot  fail  to  be  highly  valuable.     In  all  drawings,  lines  of 
reference  should  be  used,  which,  combined  with  the  record  of 
the  time  of  observation,  will  render  it  easy  to  mark  in  at 
leisure  the  position  of   the  sun's  equator  and  visible  pde. 
Careful  notes  should  be  taken  of  all  appearances,  even  of  Uiose 
about  which  the  observer  may  feel  doubtful.     The  question 
whether  some  phenomenon,  seen  momentarily  or  for  a  short 
time  only,  has  really  taken  place,  will  be  settled  if  the  pheno- 
menon happen    to    be  observed  simultaneoualj  by  another 
observer.     Of  such  a  nature,  for  instance,  was  the  remarkable 
observation,  simultaneously  made  by  Messrs.  Carrington  and 
Hodgson,  of  a  sudden  flaming  out  of  intense  light  on  the 
solar  surface.     In  such  a  case,  evidence  afforded  by  a  small 
telescope  may  assume  a  high  importance. 

Observation  of  Mercury  and  Venus  is  rather  difficult,  owing 
to  the  intense  light  of  these  objects.  Venus,  at  her  brightest, 
is  \'isible  to  the  naked  eye  in  the  daytime.  She  can  be  much 
better  observed  by  day  or  by  full  twilight,  than  on  a  dark 
background ;  and  this  not  only  from  the  fact  that  she  is  neyer 
visible  on  a  dark  background  save  at  a  low  altitude,  but  because 
her  great  brilliancy  is  softened  down  whea  she  is  seen  on  a 
brighter  background. 

For  the  observer  who  possesses  only  an  alt-asimuth,  or  an 
equatorial  without  circles,  it  may  be  useful  to  note  that  Venus 
or  Jupiter  (when  favourably  situated)  by  day,  or  Mercury 
when  too  near  the  sun  to  be  easily  detected  by  the  naked  eye, 
may  readily  be  found  in  the  following  manner : — 

Across  two  uprights  fasten  a  straight  rod,  so  that,  when  looked 
at  from  some  fixed  point  of  view,  the  rod  may  correspond  to 
the  sun^s  path  near  the  time  of  observation.  The  rod  should 
also  be  at  right  angles  to  the  line  of  sight  to  its  centre. 
Fasten  another  rod  at  right  angles  to  the  first,  and  also  at 
right  angles  to  the  lino  of  sight  just  named.  From  the  point 
of  fastening,  measure  off  and  mark  on  the  second  rod  equal 


HOW   TO   WOEK  WITH   TBB   TELESCOPE. 


469 


'fipaceSj  each  subtending  a  degree,  iiud  therefore  two  inches  in 
jiength  if  the  eye  is  distant  nine  feet  and  a  half,  and  proportion- 
ately leas  or  greater^  aocording  to  the  disttmco  of  the  eye. 
teuppose,  now,  that  the  observer  has  erected  such  rods  to  aid 
liini  in  obsenring-  Mercury,  on  November  22  next,  in  the  eveu- 
ing~  Eef erring  to  Dietriehsen- s  Almanack ,  we  find  that  on  that 
day  Mercury^s  R..A*  and  dec.  exceed  the  sun's  by  Ih.  81m.j 
Vod  5"^  19'j  respectively.  Therefore,  viewed  from  the  fixed 
ji^intj  Mercury  will  pass  the  cross-rod  Ih*  Sim.  after  the  snu^ 
and  between  the  fifth  and  sixth  marks  below  the  fastening. 
^If  the  sun  cross  the  rod  at  about  3  VM,,  Mercury  will  pass 
it  about  half  an  hour  after  sunsiitj  and  probably  be  visible  to 
[the  naked  eye  until  4b*  55ni.  p.m;,  when  he  sets, 

With  a  little  ingenuity  a  similar  method  may  be  applied 
lo  determine  from  the  position  of  a  known  object  that  of  any 
neighbouring  unknown  object,  even  at  night.  The  first  rod 
moBt  be  divided  like  the  cross-rod,  and  the  ci-oss^rod  shifted, 
I  or  else  two  ci^oss-rods  used,  when  the  unknown  priiceilrff  the 
*known  object.  That  such  methods  are  efficient  ruay  be  gathered 
torn  an  instance*  On  one  occasion,  by  simply  noting  the 
lonr  and  angle  at  which  the  sun  passed  the  gable'-end  of  a 
lionse  at  some  distance,  I  estimated  the  time  and  place  at 
iwhich  Mercury  should  emerge  from  behind  the  house,  and 
|)icked  him  up  in  a  5-foot  achromatic  so  soon  after  emergence 
iihat  the  outUne  of  the  bouse  (out  of  focus,  of  course)  was  in 
ilhe  field  of  view  with  him* 

Observation  of  Mars  may  be  usefully  pursued  with  small 
felescopes,  A  valuable  series  of  maps  of  this  planet  was 
iconstructed  by  Beer  and  Miidler  with  the  instrument  already 
mentioned,  in  1830,  when  Mars  was  in  opposition  near 
perihelion.  Owing  to  the  eccentricity  of  Mars's  orbitj  his 
Sli^tance  from  the  earth  (when  he  is  in  opposition)  varies  from 
«1 ,000,000  when  he  is  in  aphelion,  to  less  than  35,000,000 
*when  he  is  in  perihelion.  Oppositions  near  perihelion  reour  at 
alternate  intervals  of  about  fifteen  and  seventeen  years*  Unfor- 
tunately, when  favourably  situated  as  to  distance,  Mars  is 
BoutU  of  the  equinoctial,  and  therefore  not  favourably 
situated  for  observation  in  northern  latitudes,  having  a  low 
altitude  on  the  meridian-  As  respects  altitude.  Mars  will  be 
(Very  favourably  situated  for  observation  at  the  opposition 
^which  will  take  place  next  January ;  but  he  will  not  appear 
nearly  so  largo  as  he  did  in  October,  1862.  The  vernal 
equinox  of  Mars's  northern  hemisphere  occurs  when  the  lon- 
gitude of  the  planet  is  about  78^*^,  con^esponding  to  the  position 
of  the  earth  in  the  beginning  of  December*  Knowing  this, 
the  student  can  easily  determine  what  proportion  oi*  eithei' 
hemisphere  of  Mars  is  turned  towards  the  earth  at  any  ti] 
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next  January,  for  instance^  a  large  portion  of  the  northern 
hemisphere  will  be  visible.  When  Mars  looks  ruddiest,  the 
spots  on  his  surface  are  most  clearly  visible — ^probably  be- 
cause at  such  times  the  atmosphere  of  the  planet  is  freer 
from  mist  or  vapour. 

Jupiter  and  Saturn  are,  of  course,  most  interesting  objects 
to  the  astronomical  observer,  though  the  close  scrutiny  to  which 
they  have  been  subjected  by  our  leading  observers  may  deter 
the  amateur  from  that  persistent  and  systematic  observation 
which  is  alone  likely  to  be  rewarded  with  valuable  results. 
Yet  Mr.  Grover,  with  a  telescope  only  two  inches  in  aperture, 
has  detected  a  phenomenon  in  Saturn  which,  I  believe,  had 
escaped  the  notice  of  more  powerftdly  armed  observers, — the 
presence,' namely,  of  a  penumbra  surrounding  the  shadow  of 
the  planet  on  the  ring.  For  a  long  time  Saturn  will  not  be 
favoui-ably  situated  for  observation,  owing  to  his  low  altitude 
when  in  opposition;  and  nearly  twenty  years  must  elapse 
before  the  planet  will  again  exhibit  his  ring-system  (as  in  1856) 
fully  opened  and  well  elevated  above  the  horizon. 

Double  and  multiple  stars  supply  at  all  times  a  fertile  field 
of  labour  and  research  to  the  astronomical  observer.  They 
also  afford  a  ready  means  of  testing  (1)  the  performance  of 
his  telescope,  and  (2)  the  state  of  the  atmosphere  on  each 
night  of  observation.  It  is  well  to  begin  each  such  night 
with  preliminary  observations  of  a  few  well-known  double 
stars,  suitably  placed  as  respects  altitude,  and  to  enter  the 
results  of  such  observations  immediately  above  the  notes  of 
the  evening^s  work.  The  following  are  among  the  tests 
given  by  Admiral  Smyth  for  the  performance  of  a  telescope  j 
but  it  must  be  remembered  that  they  were  obtained  by 
diminishing  the  aperture  of  a  6-inch  telescope  having  a  focal 
length  of  8i  feet,  so  that  as  far  as  the  smaller  apertures 
are  concerned  a  somewhat  better  defining  power  was  probably 
obtained  than  similar  apertures  with  the  usual  proportionate 
focal  lengths  would  give. 

A  2 -inch  aperture,  with  powers  of  from  60  to  100,  should 
exhibit — 

a  Piscium  (3".  7).  I  o  Cassiopeiae  (9''.5),  mag.  (4  and  7^). 

y  Leonis  {2\9).  |  Polaris  (18".6),  mag.  (2h  and  9j), 

A  4-inch,  powers  18  to  120 — 

K  TJrsae  Majoris  (2".7).         I  ff  Cassiopeice  (3".l),  mag.  (6  and  8). 
r  Ceti  (2".C).         I  ^  Geminorum  (7".!),  mag.  (4  and  9). 

A  6-inch,  powers  240  to  300, — 


X  Ophiuchi  (1"4). 
20  Dniconis  (0".7). 


a  Arietis  (30".0),  mag.  (3  and  11). 
'^  Geminorum  (C'M),  mag.  (4  and  10). 
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In  applying  these  and  other  tests,  some  allowance  must  bo 
made  for  diUbrent  powders  and  qualities  of  eye- sight,  as  well 
as  for  the  idiosyncrasies  of  different  inBtnimenta,  Some  eyeSj 
like  some  telescopes^  possess  a  remarkably  acute  defining 
power;  others  surpass  in  the  power  of  detecting  minutQ 
points  of  light,  or  small  differences  of  shiiding ;  in  the  appre- 
ciation of  colonr,  again,  eyes  differ  greatly*  The  observer  must 
also  be  prepared  to  find  hia  eyesight  vary  with  his  health 
or  oocnpations.  Lastly,  the  eyesight  will  be  found  to  improve 
with  practice,  a  circumstance  which  must  not  be  forgotten 
when  a  new  telescope  is  to  be  tested. 

Sir  John  flerschel  has  expressed  tlio  opinion,  that  the 
observation  of  variable  stars  offers  the  most  promising  field  of 
observation  to  the  amateur  observer  ambitious  of  effecting 
original  discoveries.  No  part  of  the  heavens  can  be  dili- 
gently obsenred,  even  for  a  few  weeks,  without  detecting 
signs  of  change.  The  invention  of  Dawes's  iris -diaphragm 
has  greatly  facilitated  the  observation  of  variable  stars.  For 
observing  the  colours,  and  changes  of  colonra*  of  stars^^  I  think 
a  positive  eye-piece,  having  a  minnte  white  disc  in  the  focus, 
admitting  of  illumination  through  differently  coloured  glasses, 
carried  on  a  rotating  disc,  might  be  employed  with  advantage. 
For  such  observations  (as,  indeed,  for  all  delicate  star  obser- 
vations) moonless  nights  must  be  selected,  the  opinion  ex- 
pressed by  Homer  of  moonlit  nights  *  being  quite  contraiy  to 
that  held  by  the  telescopist* 

Of  nebulm  and  star- clusters  there  are  many  which  wiE 
amply  repay  close  study  with  telescopes  of  moderate  power; 
though,  of  course,  the  observer  will  not  expect  to  see  marked 
traces  of  configurations  with  which  Lord  Rosse's  gigantia 
mirror  has  made  us  familianf  Indications  are  not  wanting  of 
processes  of  change  in  many  nebula?*  Some  appear  to  be  grow- 
ing gradually  brighter,  others  fainter.  It  is  quite  within  the 
power  of  the  amateur  telescopist  to  detect  and  estimate  such 
variations  J  to  soek  si^^s  of  changes  in  position  some  of  the 
nebula)  may  undergo  with  respect  to  ncighouring  stars,  and 


u 


^aiviT  aaiTToiwka^  &e. 
The  lines  are  b*?iLuUful,  Hud  have  been  beatitifdly  rendereii  by  Tennyson 
ia  ft  passage  wljich  every  one  haa  by  heart ;  but  the  ijimge  k  not  tnithfuL 
Popc*H  vera  ion  is  gloriously  mcorrect. 

t  It  may  be  necessaiy  to  remind  eome  observera*  that  Sir  J.  Herschers 
pktctres  of  nebuliw,  havin;;  been  taken  with  the/rotit  trieir,  must  be  revert 
m  respects  right  and  left,  before  they  can  bo  compared  with  other  picture8.1 
This  may  be  done  l>y  holditi;^  the  picture  up  to  a  light  and  looking  at  it  from 
^  ie  hwik  ;  or  by  looking  at  its  image  in  a  mirror. 
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in  other  ways  to  accumulate  facts  to  aid  ns  in  interpreting  the 
natare  of  these  mysterious  objects.  A  fresh  interest  has  been 
given  to  such  researches  by  uie  revelations  which  the  spectro- 
scope has  been  made  to  afford  under  the  able  hands  of  Mr. 
Huggins.  The  same  remark  applies^  without  the  change  of  a 
word,  to  the  observation  of  comets. 

Lastly,  in  the  observation  of  eclipses,  transits,  occultations, 
and  other  phenomena  of  the  Uke  nature,  the  observer  has 
pursuits  which  may  either  prove  simply  interesting  to  himself, 
or  valuable  to  others,  accormng  to  the  method  he  may  adopt  in 
effecting,  recording,  and  interpreting  his  observations. 


HEYIEWS. 


PRE-HISTORIO  PILE.HOUBES,t 

4  »THO  lias  not  hoard  ero  thift  of  the  Gennan  pftihtbauten,  the  Irish 

T  T        cTannoges^  ftiid  tlie  Englwli  hut-circles  i     Of  ktc  jeara  the  antiqimiy 

and  the  geologi&l  have  joined  haiidji  in  the  kilwur  of  investigating  priuiitiT© 

loan,  and  henc*  a  wide  field  of  E^tiidy  hits  opened  up  whitli  was  undreamt  of 

l>efore-    The  roHearchcs  of  Br,  Kelter  and  of  Ppof<^sor  Ueaop  on  the  Continent, 

of  Sir  Ji>hji  LubbtK^k  in  En^dajul,  and  of  ??ir"W.  Wilde  wnd  Mr.  C  Hemy 

Kinah&n  In  Ireland,  have  tit'en  fertile  in  valuable  results.  Indeed^  it  is  not  loo 

mticli  to  say  that  a  more  accurate  knowledge  of  the  habits  of  primitive  man  has 

l)©en  acquired  dnrini^f  tlie  past  five  years,  than  we  ever  pcKsessed.    It  is  now 

pretty  well  known  that  the  hut-^^ipcksj  erannogeSjand  lidce-dwellingsof  Bwibzer- 

knd  were  inhabited  by  races  whose  habits  of  life  were  all  but  identical   Some 

ardi*Lologisits  liave  been  induced  to  believe  that  all  these  pre-hiatoiic  reiiuwiuj 

indicate  one  and  the  eanie  chronologitail  jwriod,  bnt  there  are  no  lofical 

grounds  for  such  a  theory*     Looking  at  them  fironi  a  civilization  stand-point, 

there  cun  be  little  doubt  but  that  the  pile-dwellin;^^  of  all  nations  represent  the 

s«ine  fetage  of  udvivncc  in  intelligence  of  their  constructors  ;  but  there  is 

abundant  evidence  to  sbnw  tliat  in  point  c»f  time  they  represent  very  diflerent 

epochs.    TIjis  is  only  wktt  ]m  to  be  supposed  a  priorL    Even  at  the  prraent 

day  we  find  among  the  aboriginea  of  certain  countries,  habits  and  customs 

which  correspond  closely  with  the  early  kke  Bettlers  oil  the  one  hand,  and 

irith  the  men  of  the  so-called  "  Stone-ttge  ^  on  the  other,    Dr,  Livingstone,  in 

his  IxKik  on  the  "  Zanibesi,''  describes  some  of  the  races  he  met  with  as  grind- 

m^f  their  com  in  rude  qimma  of  sandstone  like  those  found  in  the  remains  of 

the  Swiss  lake-dwelUngB*    We  believe,  too,  that  in  j^onie  of  the  islandj*  of  the 

Polynesiim  Archipelago  houses  constructed  of  piles  and  cane-work  ana  to  be 

found  in  the  lakes  and  ntamhes  j  and  it  h^  been  shown  that  the  AnstmHan 

and  other  savages  split  the  hones  of  aninmls  in  order  to  extract  the  marrow, 

jtwit  m  the  people  of  the  Stone^e  in  Europe  must  have  done  in  ages  long  gone 

by.     All  these  facts,  then,  go  against  the  supposition  that  the  renmantory 

dwellingi  which  the  labour«  of  so  many  luitiquarians  have  browght  to  light, 

belonged  to  one  and  the  same  period  of  time. 

But  though  we  kwe  hardly  any  clue  to  the  relative  ages  of  ihe  seveiul 


*  **  The  Ijuke  Dwellings  of  Switzerland  and  other  Parts  of  EnitipeJ'  By 
l>r.  Ferdinand  Keller,  Pi^esident  of  the  Anfeinuurian  ABsociation  of  Zimch. 
Traitd;»ted  bv  John  Edward  Lee,  F.SA.,  F.G.S.    London  \  Longmans  &  t'o. 
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gpecimens  of  lake-dwellings  with  which  we  are  familiar,  we  see  pUdnly 
enough  that  they  all  point  to  a  very  primitiye  and  uncivilized  condition  of 
man,  and  hence  are  in  the  highest  degree  worthy  of  attention.  To  thoae  who 
are  really  anxious  to  become  acquainted  with  the  habits  and  manners  of  the 
early  European  races,  we  commend  Dr.  Keller^s  book,  as  being  at  once  the 
fullest,  honestest,  and  most  systematic  work  which  has  yet  been  published 
upon  the  subject  Mr.  Lee,  as  translator,  has  discharged  his  duty  well ;  and 
in  his  editorial  capacity  he  has  furnished  a  number  of  notes,  references,  and 
tables,  which  are  of  the  highest  value  and  interest.  Dr.  Keller^s  work 
includes  the  labours  of  the  archaeologists  already  distinguished  for  their 
investigations  in  this  field  of  inquiry.  This  feature  is,  we  believe,  doe  to 
the  enterprise  of  the  translator,  who  determined  to  make  the  woik  a 
thoroughly  exhaustive  one.  Of  the  method  of  the  book  we  may  state  that  it 
is  diWded  into  a  number  of  chapters,  each  of  which  is  devoted  to  the  histoiy 
of  a  particular  settlement.  Although  from  this  feature  the  volume  has  more 
the  character  of  a  scientific  monograph  than  of  a  general  treatise,  it  is  still 
very  readable,  and  is  best  arranged  for  the  purposes  of  reference.  It  may  be 
remarked  that  the  author  is  very  little  of  a  theorist  He  is  content  to  lay 
all  the  facts  brought  to  light  of  late  years  before  his  readers,  without 
attempting  to  deduce  from  them  any  clearly  laid-down  laws.  Hence  those 
portions  of  his  work  devoted  to  a  general  history  of  the  pfahlbauten  are 
short  sketches.  Still  there  is  this  advantage  in  their  terseness  :  a  half-hoar's 
reading  gives  one  a  capital  general  notion  of  the  character  of  the  pile- 
dwellings  and  of  their  variety. 

The  lake-habitations  owe  tlieir  name  of  pile-dwellings  to  the  circumstance 
that  they  were  constnicted  of  stakes  or  piles,  which  were  driven  into  the  mud 
or  sand  which  constitutes  the  bottom  of  fresh-water  lakes.     They  were  in 
many  instances  built  in  groups,  thus  forming  a  kind  of  settlement,  and  in  few 
cases  hail  any  direct  connection  with  the  neighbouring  shore.     The  manner 
in   which   the  driven  piles  were  arranged  varied.      Sometimes  they  were 
pliiced  close  together,  at  other  times  they  were  ranged  in  ptiirs,  occasionally 
they  were  placed  at  considerable  distances,  and  in  some  instances  they  seemed 
to  be  tlriven  in  without  regard  to  plan  or  order.     The  piles  were  pointed 
before  being  used,  and  this  was  effected  partly  by  burning  and  by  the  use  of 
stone  hatchets.    In  all  cases  the  heads  were  brought  to  a  level,  and  then  the 
platform  beams  were  kid  upon  them,  being  fastened  sometimes  by  womlen 
pins,  and  at  others  by  means  of  "  mortice ""  work.     Occasionally,  says  Dr. 
Keller,  "  cross-timbers  were  joined  to  the  upright  piles  below  the  platform, 
to  support  and  steady  the  structure,  either  forced  in,  as  it  were,  between 
them,  or  fastened  to  them  by  what  workmen  call  *  notching,'  that  is,  portions 
were  cut  out  of  the  vertical  piles  to  receive  the  cross  timbers,"    Upon  the 
platform  thus  produced  the  dwelling  was  constructed,  but  as  to  the  exact 
character  of  the  roof  and  sides  the  evidence  is  not  so  satisfactory.     It  would 
seem,  however,  that  the  walls  consisted  of  a  narrow  plank,  upon  the  upper 
edge  of  which  were  ranged  the  rude  rafters  upon  which  the  hurdle- work  con- 
stituting the  roof  rested.     Remains,  indeed,  of  such  planks  have  been  found, 
but  there  is  no  reason  for  supposing  that  any  more  elevated  wall  existed. 
Such  *»»»  — — »«ement  was  sufficient  to  prevent  the  invasion  of  either  insects 
or '  'is  was  probably  all  that  was   needed.     The  floor  in  some 


mstuiced  wes  formed  of  split  trmikfi,  in  othen  of  branches,  but  over  these 
irai  a  sort  of  **  concrete  *'  layer  composed  of  mud,  which  Lad  been  worked  or 
*'  puddle^l "  into  tho  iatei^tlces,  and  tipoa  this  fl^oor  was  placed  a  htitga  stone 
alnb,  wEicb,  from  the  charred  and  looty  appearance  of  aU  the  spedmena 
examined,  louat  hare  formed   the  hearth  of   the  lake-dwelleis'  domeatio  ' 
economy*     It  id  list  not  be  suppo^^  from  what  we   have  said  thai  th#j 
pfahlbatiten  were  invanablj  oonstrncted  in  the  manner  we  ha^e  deaoribed*  J 
The  "  fascine  dwellings  ^  were  made  upon  a  reiy  different  and  much  aimplev'] 
pbn.     In  these  the  platform  wai?  not  mipported  by  atakea  or  pilea^  but  rested  J 
npon  a  teriea  of  layers  of  slicks,  pine  brunches,  mud^  and  stonea^  which  were  ■ 
built  up  above  the  suriace  of  the  water.   The  Irish  crannogt^  too,  a  chapter  on 
which  occura  in  Dr,    Keller'*  book,  were  of  a  mixed  character,  poss^asmg 
some  of  the  features  of  the  pile  and  some  of  the  fiiacine  dwellings.    But  in 
aU  the  more  perfectly  constructed  settleiuenti  the  iinderstructure,  pbitfona, 
iilld  itipeiatracture  were  aa  we  have  dcscnl>ed  them. 

What  were  the  hjibits  of  the  races  who  built,  and  lived  in  these  cunotlA 
habitations  I  This  is  the  queation  which  has  been  so  well  answered  bj  th€^ 
numerous  explorations  of  Dr.  Keller  and  his  Swi&s  colleaguea.  And  how 
have  they  answered  it  ?  By  giving  in  a  thoroutrh  and  carefully  compiled 
aeconnt  of  the  relio*  which  their  iuveisligationa  of  the  lake-dweMings  have 
brought  to  light  This  account  is  to  be  found  in  the  »everal  chapters  in 
wbicb  the  many  settlements  examined  Jire  described.  We  find  that  these 
early  Europeans  presented  a  strange  mixture  of  savagery  and  civilizatiou^ 
They  cultivated  cereals,  and  rpart^d  dou^cstic  animals ;  but  their  moat  i>erfect 
weapons  nnd  implements  of  household  use  were  made  of  stones  wood,  m\A 
bone,  bronsse  being  extrenielj  rare  ;  and  while  their  utensils  of  potterj  were 
of  the  roughest  hand-made  character,  tbey  were  able  to  weave  flax  into  a 
species  of  fabric  of  no  ordiimiy  quality  or  complexity.  They  must  have 
lived  upon  fi.^h,  corn^  and  the  flesh  of  their  domestic  animals ;  for  the  remaina 
f*f  all  these  have  been  found  abundantlj  among  the  piles.  Proltably,  too, 
they  clothed  themselvea  in  skint,  fzistened  round  their  bodies  with  bone  pma 
cr  skcwera. 

It  is  the  hjatoiy  of  these  sin||ular  people — some  of  the  earliest  inhabitauis 
of  Europe — that  Dr.  Keller^s  work  opens  up  before  us^  disclosing  long  visftaa 
into  bygone  age^j,  when  Europe  was  inhabiteti  by  himian  beings  who  were 
of  the  group  intermediate  between  the  ape-like  men  of  Darwin  and  the  more 
drtlized  racea  which  sprang  from  the  Kelts,  In  its  pages  we  find  the  re- 
sults of  the  antiquary's  exploration  of  ^feilen,  Mooaeedorf,  Robenhauseu, 
Wangen,  Niederwyl,Wauwyl,  Allensbach»  Morges,I^eof  Bourget,  Peschiera^ 
Marin,  and  ieveral  other  celebrated  settlements ;  and  elaborate  accounts  of 
the  Irwh  and  Beofcch  cnumoges,  by  Sir  W,  Wilde  and  Mr.  J.  Stuart.  Dr. 
Oswald  Heer  dfi«cribea  the  plants  of  the  lake-dwellings  ;  Professor  Eiitimeyer 
doea  the  same  for  the  animal  remains  ;  while  Professor  von  Fellenber^  take^ 
up  the  bronze  implemeut^,  and  disconises  ably  anent  their  origin  and  signi- 
ficance. There  are  nearly  a  hundred  artistically-executed  lithographic 
phites,  wbich  in  themselves  unfold  the  tale  of  the  pile*dwellings  to  the  kzy 
student,  and  thus  is  completetl  a  volume  such  as  never  has  been  before  piitK 
liflhed  upon  its  own  or  any  other  auljject.  Alike  interesting  to  the  geologistj 
aatif[uai7,  and  general  reader,  it  must  neoesaarily  be  much  sought  aA.ef, 
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whOst  its  exhaustiyeness  and  clearness  combine  to  make  it  the  standard  book 
of  reference  on  all  that  relates  to  the  early  lake-«ettlement8. 


OEGANIC  HAEMONIES.» 


FB  those  vfho  are  addicted  to  the  Bridgewater-trcatise  class  of  sdeii- 
tific  literature.  Dr.  Hartwig's  work  must  possess  the  highest  fsscinatioD. 
Written  in  the  most  thoroughly  religious  spirit,  abounding  in  quotations 
from  Holy  Writ,  advocating  the  most  toothsome  teleological  doctrine^  it 
appeals  in  the  strongest  manner  to  those  who  desire  to  see  science  made 
{»latable  to  the  most  credulous.  We  by  no  means  wish  to  inyeigh  agunst 
such  treatises  as  the  present  Apart  from  any  little  scientific  merit  they 
may  possess,  they  have  a  misiuon  of  their  own  to  fulfil — ^the  superficial  en- 
lightenment of  those  who  see  only  in  philosophy  an  enemy  to  religion.  It 
is,  however,  a  pity  that  they  are  so  generally  prepared  by  writers  who  n^lect 
recent  discoveries,  and  who,  ignoring  all  the  progress  made  during  seven! 
years,  content  themselves  with  selections  and  compilations  from  some  half- 
dozen  text-books,  four  or  five  of  which  at  least  are  themselvest  full  of  errois. 
The  book  before  us  is,  we  regret  to  say,  just  one  of  the  objectionable  das}  to 
which  we  refer.  Allusions  to  the  Almighty  are  punfully  plentiful,  and 
blunders  in  matters-of-fact  are  equally  abundant  Melancholy  it  is  that 
those  authors  who  profess  to  see  so  much  of  God's  handicraft  in  the  pheno- 
mena of  nature,  do  not  take  pains  to  study  nature  to  more  advanta^.  It 
is  one  thing  to  spend  a  lifetime,  as  Darwin  has  done,  in  the  keen  investi- 
gation of  nature's  operations,  and  quite  another  to  sit  down  with  five  or  six 
standard  treatises  before  you,  and  with  the  aid  of  scissors  und  paste  complete 
a  "  taking "  voliune  for  one's  publisher.  The  hotter  method  is,  we  think, 
not  entirely  unknown  to  Dr.  Hartwig,  whom  we  would  counsel  to  refer  more 
to  nature  and  lees  to  books  in  preparing  his  next  edition.  Written  in  a  style 
which  is  florid  without  being  sublime,  and  ornamented  without  being  impres- 
sive, "  The  Harmonies  of  Nature  "  professes  to  be  a  popular  history  of  the 
earth  and  its  inhabitants,  especially  with  regard  to  the  so-called  co-adaptation 
of  one  to  the  other.  The  author  commences  with  a  description  of  the 
"  splendour  of  the  starry  heavens,'*  and  having  traced  the  development  of 
the  globe  and  of  its  organic  life  up  to  the  creation  of  man,  he  then  brings 
his  powerful  mind  to  bear  upon  the  animal  and  vegetable  world  as  they  are ; 
and  concludes  his  labours  by  pointing  out  to  the  reader  what  are  "  the  aims 
of  human  existence."  When  our  author  confines  his  attention  to  the  polyps 
and  moUusks  whose  forms  adom  his  pages,  he  tells  us  some  interesting  thou^ 
by  no  means  novel  facts  concerning  them  ;  but  when  he  enters  upon  the  less 
defined  regions  of  speculative  philosophy,  he  astonishes  us  now  and  then,  we 
frankly  admit  In  fact,  what  Dr.  Johnson  once  said  of  a  work  upon  which 
his  opinion  was  asked,  is  singularly  applicable  to  the  present  book  : — "  It 
contains  a  great  deal  that  is  new  and  that  is  true  ;  but  the  true  parts  are  by 


♦  "The  Harmonies  of  Nature  ;  or,  the  Unity  of  Creation."    By  Dr.  O. 
Hartwig.    London  :  Longmans  &  Co.    1866. 
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jjt^mmaw  new,  and  the  new  ones  are  oertakJy  not  tmo."  Dr.  HaitiP^a  teak 
I  1ft  reallj  a  very  popmkr  natuM  liktatj,  whicli,  like  others  of  its  kind^  u  m 
I  most  iwpecta  hehind  t.b@  a^  and  bean  evidence  of  b^ittg  a  fricmak  of 
Bjm^  Jon^'a  *^  Animal  Kingdom^"  Goaae'fl  ae^-side  )KK>ks,  and  WckmTb 
**'  Humes  without  Hands^""  It  i»  a  T^chauffte.  of  old  hooks  ;  it  b  %hi  and 
fitihle  in  matter,  oily  and  creamy  in  style,  but  temhly  immtritions, — a  diah 
Aeh  looks  and  amelk  well,  but  wlddh  m  decidedly  to  Ik*  ii voided.  Still  it 
Fft  nicely  **gotnap"  hook,  abonading  in  wood-cuts  from  *'  Milne-Etlwards'a" 
nsanual,  and  with  lithogrEphsi  which  bear  a  startling  rcsembljuioe  to  some 
recently  is^ied  with  another  work  which  Mesaia.  Longrouis  haye  published. 
Dr,  Hartwig  B  treatiiie  would  form  an  ins^K^r©  reading-book  for  children  ; 
but  Hiich  pasisages  as  the  foUowmg  ntterlj  pceclude  its  ever  attaining  to  anj 
reputation  aa  a  acientiBc  work  :^ 

"  Insect  life  gives  lis  the  moat  convincmff  proofs,  not  only  of  the  wisdom 

and  power  of  the  Almighty,  but  also  of  His  ineffable  goodne&s  ;  for  these 

nnniberiefia  spet^ieSj  bo  variously  gifted,  have  all  hen  horn  for  a  far  grealcr 

shore  0/  happifiie^  than  0f  s&rrow^  The  pangs  of  detvtli  are  j^'f  nemlly  short—* 

fleeting  moment ;  while  fJieir  lifei  which,  at  least  in  the  krv  nl  sUtef  m  frequently 

prolonged  during  HevtrJil  yeam,  «  almost  ffntirdy  drmUd  la  iujr^abh  occi*f>Qr 

tiott.     When  a  caterpillar  is  feaating  on  a  succiileut  lejif,  or  a  bee  h  suckmg 

the  nectar  of  a  flowsTj  they  are  surely  enjoying  life  ;   and  it'Ao  can  dc^ibt  0/ 

th4  happintit^  of  a  awarm  of  §natSj   matntjiinmg  for  hours   tojijether  their 

dances  m  the  air ;  or  of  the  butterfly^  %htly  hoveling  throu^  the  forest 

^  glades  m  the  warm  sunshine.    The  hum  of  the  beetle  and  the  shrill  tone  of 

the  cicada,  the  crickct'g  chirp^  and  the  buz  of  the  bee  ^im  £jrpreHsi&ji  to 

sfjts(tlio}M  u^hich  arc  ei'^idcfdbj  of  no  gloomy  natuTf .'  and  aa  every  modecute 

^Uprtion  of  our  nientJil  or  bodUv  fiicultiea  eaUs  forth  ngree^ble  feeling,  we 

■h.  be  well  liBsure^l  that  the  rapid  course  of  the  tiger- tweet le*  the  ptodi^ions 

Ri^  of  the  grasshopper,  or  the  aerial  velocity  of  the  dr&gon-lly  are  continuid 

I  aonaoee  of  enjoyment  for  tlieee  active  little  creatures,'^ 

AU  prai*^  to  Dr.  Hartwig  for  his  conviction  of  the  w  isdom  and  power  of 
God,  but  might  he  not  have  spared  ua  the  above  maundtTiug  eflusion  on 
the  j^thelia  de!ights  of  iusecta  ? 


% 


MIND  AND  FORCE.* 


IF  it  be  not  true  us  a  general  proposition  that  much  learning  is  apt  to 
turn  the  human  inind  from  the  channela  of  Si*ne  thought  and  arj^u- 
ment,  it  is  at  all  events  unquestionable  that  to  iome  mental  otganisatioBa 
ihe  study  of  metaphysics  is  fraught  with  much  danger.  Over  and  ovw  o^ili 
we  have  seen  men  of  no  ordinary  intellectual  ability  run  into  the  V€ffwt 
twaddle  of  psychical  speculation,  through  endeavouring  to  disco vier  for  them- 
selves the  why  and  the  wherefore  of  the  univerae.  There  are  too  maay  of 
tim  who  think  that  a  careful  inquii-y   into   the  oonstitutiim  flf  nuiid  will 

m      — — 

*  On  *'  Force  and  its  Mental  and  Moiut  Coirekteak"    By  Charlua  Be^. 
on  I  Longmans,  Id^, 
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enable  us  to  comprehend  eternitj,  and  to  grasp  the  idea  of  space.  It  seems 
80  hard  to  have  to  admit  that  in  thought  we  shall  go  '^  thus  far  and  no 
frrther."  On  reading  the  first  few  chapters  of  Mr.  Bray's  book,  we  were 
pleased  to  find  an  intelligible  exposition  of  the  relations  of  physical  and 
mental  energy.  It  seemed  as  if  the  author  were  a  worthy  disciple  of  Grove 
and  lyndallf  from  the  painstaking  manner  in  which  it  was  shown  that  matter 
is  merely  force,  and  that  Tital  phenomena  are  nothing  less  than  the 
correlates  of  physical  ones.  But  as  we  travelled  through  the  pages  of  the 
book,  we  found  the  author  wandering  from  the  paths  of  legitimate  reasoning, 
and  indulging  in  speculations  of  a  very  visionary  character.  Indeed,  the 
present  work  is  interesting  from  Uie  circumstance  that  it  shows  into  what 
absurdities  even  an  extremely  intelligent  and  sceptical  writer  may  be  led  bj 
that  extremely  deceptive  "  will-o'-the-wisp,"  primary  causation.  At  first 
Mr.  Bray  sets  out  as  the  champion  of  rationalism,  and  ere  he  concludes 
his  book,  he  stumbles  about,  after  a  fashion  painful  to  observe,  in  a  quagmire 
of  spiritualistic  nonsense.  He  is  up  to  his  very  waist  in  the  mud  and 
muck  of  clairvoyance,  ghosts,  and  spirit-rapping.  We  almost  feel  inclined  to 
'  ask  whether  Mr.  Bray  is  not  satirizing  spiritualistic  doctrines  when  he 
makes  the  following  observations.  Surely  no  one  familiar  with  the  faeU  of 
modem  science  could  commit  himself  to  such  suggestions  as  these  : — "May 
not  the  spiritualistic  theory  be  merely  casting  its  shadow  before  ?  Plants 
prepare  the  food  for  animals,  and  the  elaborate  machine  of  the  animal  body 
prepares  the  food  for  mind,  that  is  for  sentiency  and  conscious  intelligence ; 
and  may  not  this  result  of  cerebration,  which  has  been  intensifying  for 
centuries^  furnish  ground  for  a  new  start — ^for  the  existence  of  mind  in  an 
Individual  form,  without  all  the  present  cumbrous  machinery  for  the  corre- 
lation of  force  ?  We  have  a  world  of  spiritual  food  already  prepared,  so 
that  there  would  be  no  necessity  for  the  old  apparatus.  If  it  be  true, 
jw  is  testified  by  the  Spiritualists,  that  hands  and  arms  are  now  formed  in 
•such  an  atmosphere,  who  can  tell  what  will  be  the  ultimate  effect  of  will- 
power— for  I  hold  the  whole  universe  to  be  the  effect  of  will-power  on 
certain  prepared  conditions, — as  the  thought  of  spirit  atmosphere  inteiisifi<?s 
by  the  greatly  increased  action  of  brain  now  going  on  ? "  We  calmly  ask 
is  this  satire,  or  is  it  the  raving  of  one  who  has  become  metaphysically  mad  \ 


TAPE-WORMS.* 


THIS  is  a  little  volume  forming  an  admirable  introduction  to  the  author's 
splendid  treatise  upon  EnUxsoii,  Here  Dr.  Cobbold  has  given  very 
graphic  accounts  of  the  habits,  sources,  character,  development,  and  influ- 
ence of  all  those  terrible  tape-worms  which  infest  the  human  intestines,  and 
the  numerous  good  wood-cuts  which  accompany  his  descriptions  clear  up 
the  whole  history  of  these  parasites.     The  book  has  more  than  a  zoological 


♦  "  Tape-worms  :  their  Sources,  Nature,  and  Treatment"  By  T.  Spencer 
Cobbold,  M.D.,  F.R.S.,  Lecturer  at  the  Middlesex  Hospital.  London : 
Longmans,  1866. 
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Bigiiiiicaiieo  ;  it  is  intended  as  a  band-book  for  the  ge Deral  practitioner^  who 
iriU  find  therein  &  clue  to  the  nattiTe  of  the  " guest ""  which  his  patient  tin- 
TTiUinglj^  entertains,'  Hitherto  me<lical  men  have  been  too  prone  to  divide 
inteitiuat  pa-raaitai  into  tho  brotid  groups  of  tape-wonua  and  tbreftd-wortns, 
without  giving  themselves  the  trouble  of  investigating  the  several  gpeciea  of 
the  former.  This  waa  a  serious  error,  and  we  here  thank  Dr.  CobboIU  for 
having  pointed  out  to  the  profeaaion  the  necessity  for  i^tndying  the  several 
^iea,  with  a  "view  to  their  identiiication.  The  matter  is  one  of  very 
;ided  importance.  There  are  no  leas  than  eleven  different  kinds  of  these 
Ibrmidable  ento::oRj  imd  inasmuch  us  the  BOUTOCSf  consequenoes,  and  treatment 
0f  them  differ  with  the  speeies,  a  careful  diftgnosia  is  esaentiaJ  to  the  proper 
VQie  of  the  pitienU  And  even  when  the  treatment  does  not  differ  for  any 
two  tape-worms,  a  knowledge  of  the  specific  chamcters  may  enable  the  phy* 
mcian  to  relieve  the  anxiety  of  the  patient,  which  otherwise  he  could  not 
effect  Thus,  Dr.  Cobbold  telb  uh  that  the  commonest  tape-worm  is  really  . 
mot  that  which  cornea  from  the  pig,  but  that  of  the  ox.  The  latter  cHffers  ^ 
from  the  former  in  havijig  the  head  unarmed.  This  circimistaiioe  should  be 
Boticed,  becaujse  in  watching  for  the  exptilsion  of  the  parasite  one  should  not 
irait  till  a  head  armed  with  hookJeU  is  expelled.  It  appeai^  that  very  great 
attention  miust  be  paid  to  the  selection  of  dnigii  in  the  treatment  of  the 
tftpe-wonn,  the  author  having  known  many  instances  of  failure  to  result  | 
simply  from  the  use  of  spiiriou-s  or  inactive  mcdioaments.  The  creaturea 
which  Br,  Cobbold  deak  with  in  this  work  are  the  following  : — Tlie  armed 
or  pork  tape-worm,  the  unarmed  or  beef  tape-wonn,  and  the  pig-headed, 
Greenland,  elliptic,  margined,  triple-crowTied,  spotted^  ridged^  Egyptian,  and 
hydatid'forming  tape-worms.  Of  these  the  two  first  and  the  last  are  those 
moet  frequently  met  with  in  the^  countries,  and  their  natural  history  and 
the  models  of  ejtpelling  thenj  may  be  learned  frotn  Dr,  Cobbold^s  book  in  half 
on  hour^a  readings  Of  our  author's  knowledge  of  hia  subject  it  is  superfluouB  to 
sp^k,  but  of  his  little  volame  we  may  say  that  we  can  honestly  recommend 
it  to  the  student^  the  physician,  antl  the  general  reader,  as  the  tersest  and 
most  accurate  treat  i^e  on  the  subject  of  tiipe-womia. 
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POPULAR  ASTRONOMY.^ 


Of  kte  years 

the  heavenly 
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ASTRONOMY  is  fast  beooming  a  very  popular  pursuit 
opticians  have  given  an  impetus  to  the  study  of 
I9i6dk0,  by  the  manufacture  of  excellent  telescopes  at  modemte  prices  :  the 
lelescope  is  now  ns  favourite  an  ijistrumeut  as  the  microscope,  and  amateurs 
begin  to  be  as  familiar  with  the  features  of  Mare  and  Saturn,  and  with  the 
eharacteristics  of  the  double  stars,  ns  they  are  with  the  revolving  spheres  of 


Popular  AstTonomy."  A  series  of  lectures  by  George  B.  Airy,  Aatro- 
nomtT  Koyal  London  :  Macmillan  &  Co»  I86f?,  ''  A  Treatise  on 
t  Astronomy ,'"  for  the  us*3  of  Colleges  and  8chook  By  Hugh  Gixifray,  M.A* 
I      Maemillan  &  Co.     1866.     **The  Handbook  of  the  Stars?'    By  Richard  A. 
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Volvox  glchator,  or  the  delicate  strise  of  Ffevtnmgma  amgulatum.  This  is  u 
it  should  be.  The  phenomena  of  the  star-worid  are  aa  aoceaaible  lor  obscir 
Tation  as  those  of  the  flora  and  fiuma  of  our  globe,  and'thej  oertainlj  afford 
a  wider  scope  for  sublime  thought  and  i^osophic  generalization  and  analysis. 
As  Mr.  Proctor  and  others  haye  pointed  out,  a  huge,  complex,  and  expcmdre 
equatorial  telescope  is  not  essential  to  astronomical  discoTery.  Keen  and 
patient  observation,  with  an  apparatus  of  Terj  moderate  power,  will  do  wonden 
in  the  way  of  revealing  appearances  before  unobserved.  Just  as  the  pursuit  of 
astronomy  becomes  more  general,  so  does,  pari  ptusu^  the  pnblicatioii  of 
treatises  on  the  subject  become  more  firequent.  The  three  woiks  whose 
titles  we  give  beneath,  are  all  excellent  of  their  kind ;  two  of  th^n  are 
general  handbooks,  and  the  third  is  a  special  essay  upon  the  stars.  Profemor 
Airy's  book  merits  the  highest  praise  for  its  fulness  and  simplicity.  It  desk 
with  aU  the  more  important  principles  of  theoretical  astronomy,  and,  what  is 
iBore,  it  treats  of  the  instruments  employed  in  practical  study,  and  how, 
through  their  use,  the  facts  upon  which  the  laws  of  the  science  are  founded 
have  been  recorded.  This  is  the  sort  of  book  which  the  amateur  will 
highly  prize.  It  is  completely  devoid  of  technicality,  so  that  the  most 
ordinaiy  reader  may  understand  it ;  while  it  is  written  by  one  of  our  best 
authorities,  and  in  a  most  fascinating  style.  Professor  Airy  assumes  that 
his  reader  is  utterly  ignorant  of  scientific  terms,  and  explains  away  eveiy 
difficulty  as  he  goes  on.  His  illustration  of  parallax  is  one  of  the  happiest 
bits  of  popular  and  yet  accurate  explanation  that  we  have  ever  seen.  The 
book  embraces  six  lectures,  on  the  following  subjects  : — ^Apparent  rotation 
of  the  heavens  ;  the  equatorial ;  refraction  ;  the  transit  instrument ;  the 
mural  circle  ;  mode  of  obsendng ;  proof  that  the  earth  revolves  ;  apparent 
motion  of  the  sun  ;  phenomena  of  an  axis  of  rotation  ;  apparent  motion  of 
planets  ;  measure  of  distance  by  parallax  ;  different  methods  of  finding 
parallax  ;  precession  of  the  equinoxes  ;  lunar  nutation  ;  aberration  of  light ; 
measure  of  the  distances  of  stars  ;  velocity  of  light ;  gravitation  ;  pendulum 
experiments  ;  proper  motion  of  stars  ;  motion  of  solar  system  in  space,  and 
weight  of  the  planets.  This  little  manual  is  certainly  the  most  accurate  and 
lucid  which  has  been  published. 

Mr.  Godfray's  treatise,  though  professing  to  be  intended  for  schools,  is,  we 
fear,  of  too  high  a  mathematical  standard  for  most  "academies,"  and  it  certainly 
is  not  the  sort  of  book  which  a  general  reader  or  amateur  could  take  up 
with  profit.  As  a  work  for  students  who  are  proceeding  to  their  B.A.  degree, 
it  is  unexcelled,  and  the  number  of  "  examples  and  problems  "  to  be  worked 
out,  which  itre  a])ix?nded,  must  render  it  an  invaluable  companion  for  tlio^e 
who  are  "going  up"  for  examination  in  mixed  mathematics. 

Mr.  Proctor's  handbook  will  be  found  very  useful  by  those  engaged 
in  stellar  observations.  It  contains  three  very  carefully  prepared  maps, 
of  Orion,  Cassiopeia,  and  of  Jupiter's  path  across  part  of  Sagittarius 
and  Caprieomus.  Much  of  the  volume  is  devoted  to  observations  on 
the  diflerent  methods  of  constructing  star  maps ;  and  here  we  may 
remark  that  the  author  considers  the  "  equidistant  projection  "  to  be  best 
adapted  for  maps  of  complete  hemispheres,  whilst  the  "  gnomonic  projec- 
tion" is  more  suited  to  the  preparation  of  popular  sets  of  star  maps. 
Appended  are  six  tables  ;  one  of  the  constellation  seasons,  one  a  catalogue  of 


1,500  stAiSj  and  four  othera  whicli  an?  reape<:;tiTclj  d^i^oted  to  the  names  of 
the  stftTfl,  the  mode  of  deteniiinmg  the  pTeceafiioniil  motione  of  the  Bfcara,  the 
construction  of  maps  on  the  conical  projection,  the  mode  of  determining  the 
position  of  the  ecliptic^  and  the  poflifcion  of  the  consteUfltlons  at  aucceasive 
hours  all  the  year  round* 


EAIN  AND  RIYEES  * 


COLOKEL  GREENTVOOD  gives  m  a  new  edition  of  lib  work  m  denu- 
dation. The  rtutbor  is  a  desperate  iconoclastT  imd  the  unhapiiy  Tielnn 
of  hija  Tiolence  is  i>oor  Six  Charles  LyelL  With  some  seme  and  n  deal  of 
noQficnse,  occasion  wl  clear  reasoning,  and  fretjuent  Llimderg  cjf  logic^  with 
much  expression  of  narrow-minded  prejudice,  and  a  great  deal  of  objection- 
able personality,  Colonel  Greenwood's  book  has  some  merit,  but  can  hardly 
be  looked  upon  as  a  philosophical  exposition  of  one  of  the  moat  important 
doctrines  of  geology.  The  Colonel  is  a  licR*e  antagonist^  who  hiis  a  far 
greater  aptitude  for  ridicule  than  for  argument,  and  whose  onslaught  on  the 
most  eminent  of  living  geologists  ia  in  a«  bad  taste  a8  it  is  devoid  of  founda- 
tion in  ffljct  We  cannot  here  analyse  the  author's  opinions,  nor  indeed,  if 
we  had  apace,  should  we  liave  the  IncUnatJon  to  dissect  them  thorou^dy^ 
since  they  are  not  kid  do^vn  with  thjit  calmness  and  impartiality  which 
command  the  respect  of  the  critic.  We  may  mention,  however,  that  he  is  a 
warm  advocate  of  atmospheric  denudation  ag  the  agent  in  the  production  of 
river  valleys.  In  this  we  think  he  has  a  good  deal  of  geological  evidence  to 
support  him.  For  though  there  can  he  little  doubt  that  other  agenci^ 
b^id^  atmo&phertc  eroaion  operate  in  producing  river  valleys,  still  it  seems 
to  us  that  it  ia  a  very  constant  and  important  nieana.  However,  the  whole 
hypothesis  is  still  mhptrtm,  and  we  therefor©  think  Colonel  Gre*'n wood's  . 
assertionB  are,  to  say  the  least,  premature.  Of  the  anthor*s  other  views  we 
can  only  say  that  he  believes  that  there  were  no  successive  development!  or 
creations  of  animals.  '*  All  were  formed  together  ;  there  m  no  truth  in  the 
arguments  of  geologists  ua  regards  Eo~oo?i  V^nadetmfi  and  other  early 
foaails.  Man  lived  during  the  SUumn  period.  The  whole  affair  is  the 
result  of  the  most  childish  confusion  between  space  and  time,  between  place 
luid  period.^  Colonel  Greenwood  mistakes  coarse  jocnlaritj  for  humour,  mid 
thinks  tliat  in  order  to  put  his  opinions  before  the  public,  he  must  **  go  in  " 
for  geology  made  funny,  and  for  clumsily-constructed  sentences,  which  even.  ^ 
Artemns  Ward  would  not  have  called  "goaks." 


*  '*Enin  and  Rivers  ;  or,  Hutton   and  Play  fair  dgarnst   Lyell  and  all 
Comers,"     Bv   Colonel  George   Greenwood.     Second  Edition.      liondou : 
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ROCKS  CLASSIFIED.* 

AVERY  different  book  from  the  foregoing  is  that  now  before  us.  It  is 
the  translation  of  a  treatise  on  systematic  lithology,  and  is  a  book  it 
once  worthy  of  its  great  author,  creditable  to  science,  and  invaluable  to  the 
practical  geologist.  It  is  especially  to  be  regarded  as  a  book  of  reference, 
since  it  describes  in  methodical  order  the  several  varieties  of  rock, — igneoiu, 
aqueous,  and  organic, — which  make  up  the  crust  of  the  earth.  It  is  certainly 
the  finest  work  on  lithology  which  has  as  yet  been  presented  to  British 
readers,  and  since  both  author  and  translator  co-operated  in  the  preparation 
of  this  edition,  we  have  ample  guarantee  for  its  accuracy  and  accordanoe  with 
the  progress  of  geological  science.  The  classification  of  rocks  adopted  is- 
somewhat  artificial,  but  will,  we  think,  be  found  usefuL    It  is  as  follows : 

(1)  IgneoWf  divided  into  basic  and  acidic,  the  basic  being  again  sub-divided 
into  volcanic  and.  plutonic,  and  the  acidic  undergoing  a  similar  grouping. 

(2)  Metarnorphic  crystMinc  schistSy  including  the  felspar,  quartz,  chlorite, 
and  crystalline  groups.  (3)  Sedimentary  and  fragmenial  rocks,  including  the 
argillaceous,  marl,  limestone,  gypsum,  fragmental,  and  conglomerate  groups. 
(4)  Bocks  of  special  (trader  or  bedding,  comprising  the  serpentine,  garnet, 
schorl,  carbonaceous,  and  ironstone  groups.  The  minerals  are  also  systema- 
tically arranged,  and  their  chemical,  physical,  and  crystallographic  characters 
are  fully  given. 


MANUAL  OF  ELECTRICITY.+ 

OF  the  many  works  in  Chambers's  EducationaX  course  there  are  but  tvro 
or  three  which  we  consider  really  accurate  and  clearly  written.  One 
of  them  is  the  admirable  treatise  on  chemistry  by  the  late  Dr.  Wilson,  one 
of  the  most  excellent  introductions  to  the  science  ever  published.  The 
present  volume  is  intended  as  a  sort  of  companion  to  Wilson's  book,  and  we 
think  it  is  worthy  in  the  highest  degree  of  the  place  it  seeks.  It  is  well 
written,  up  to  the  most  recent  advance  of  the  branch  of  physics  on  which  it 
treats,  and  is,  moreover,  amply  illustrated  and  comprehensive.  The  author 
is  a  thoroughly  modem  philosopher,  and  his  book  bears  the  impress  of  its 
author's  mind.  Mr.  Ferguson  ignores  the  theory  that  electricity  is  what 
some  of  the  books  call  a  "  subtle  fluid."  This  view  he  thinks  is  likely  to 
lead  to  the  impression  that  is  not  warranted  by  experience.  He  looks  upon 
electricity,  therefore,  as  "  a  peculiar  action  which  the  molecules  of  matter 


•  "  Rocks  Classified  and  Described."  By  Bernard  Von  Cotta.  An  English 
edition  by  Philip  Henry  Laurence,  with  English,  German,  and  French 
Synonynis.     Revised  by  author.     London  :  Longmans  &  Co.,  1S66. 

t  "Electricity."  By  Robert  M.  Ferguson,  Ph.  D.  W.  &  R.  Chambers, 
T-  A  Edinburgh,  1866. 
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mider  certain  cx>ii(litioiis  exert  on  each  other.^'  The  phenomena  of  inducUon 
are  ejfplamed  upon  a  theory  which  is  in  accordjtnce  with  that  of  Faiaday,  In 
ihe  section  devoted  to  gjilvanisni  we  obseiTe  that  the  British  Assocktion  B,  A. 
iixiit  of  resistaDce  hiia  beea  adopt^ed.  The  chapter  on  electric  telegraphs  ia 
veiy  instmctire,  and  ^ontAins  a  ftill  and  iJluE^tmted  description  of  the 
mechaniani  of  Morse's  instrument*  There  is  a  paragraph ^  too,  ou  the  cbrono- 
Jofiy  of  the  telej^ph,  which  will  be  read  with  much  interest.  The  appendix 
Cdtitains  an  account  of  Wilde's  magnetic-electro  umchinej  aud  an  excidlent 
dmpter  on  the  construction  of  induction  ooiR 


POPULAE  PHYSIOLOGY  • 


THE  little  volume  lying  on  our  table  is  one  of  Buckmustef's  Benet,  and 
h  written  bj  Mr*  Angell,  of  Manebeater.  It  is  by  no  meant  a  bad 
introduction  to  phyaiology,  iwid  may  be  read  with  profit  by  tho«o  who 
are  entirely  ignorant  of  the  aeience  of  life.  Its  chief  feature,  and  the 
one  wbicli  we  apprehend  forms  its  principal  recommendation,  is  that  it  is 
systematicjilly  put  toj^ether,  the  sections  being  short  and  well  arranged.  It 
ia  to  be  regretted  that  the  author  ha^i  dealt  so  much  with  fact'f  and  tkBserttonfl, 
and  BO  little  with  the  grand  principles  of  physiology,  Tlie  illustrations  are 
it  etfective,  though  in  nearly  all  instances  they  are  copies  of  those  in  Milne- 
[trafds^s  and  other  manuals.  Wo  should  like  to  know  why  it  is  that  Mr. 
ickmaster^s  name  is  printed  upon  the  title-page  oB  though  he  wero  virtually 
the  author.  How  surprbed  we  should  bo  to  see  "  Longman's  Comparative 
Anatomy  of  the  Vert-ebml-esj  hy  Mr,  Owen,'*  or  "  Ohurchill'i  Principles  of 
Phjiiology,  by  Dr,  Citrpenter  !  '* 


SIGHT  AND  HEAEINat 


MR,  WHARTON  JOHES  hn.^  hero  given  us  a  popular  account  of  the 
eye  and  ear^  and  of  their  pathology  and  treatment.  The  earlier 
chaptLTs  u-re  ilcvoted  to  the  phyiu^ogy  of  viaton,  and  are  cleur,  though  by  no 
m€<ai^^  *i^  full  aa  they  might  have  h^m*  We  qui^lion  the  correctness  of  some 
of  the  opti*:al  diagramj?,  but  in  their  C-onstruction  Mr,  Jones  has  only  followed 
the  loo  prevalent  custom  of  confounding  the  axial  and  lateral  rays  in  illna- 
Irating  the  formation  of  images  by  re&acting  media. 


•  **  Buckinaiter^s  Elements  of  Animal  Physiology."  By  John  Angell, 
fiovtmnient  Science  Teacher,    London  ;  Xiongraan  &  Co.,  1866, 

t  **Def-x't«  of  Bigljt  and  Hearing;'  By  T.  Wharton  Jones,  F,R.S., 
FJlUS.  gad  edition.    London  :  Churchill,  im(j. 
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THE  NATURAL  HISTOEY  AND  EFFECTS  OF  LIGHTNING .• 

WE  hare  before  us  that  rare  phenomenon,  a  book  which,  profeisiiig  to 
treat  of  a  scientific  and  yet  popular  sabject,  aocomplieheB  its  tisk  in 
a  way  which  must  command  the  deep  respect  of  sdentiftc  men,  while  it  abo 
prorides  a  mine  of  interesting  matter  for  the  meate  intelligent  dilettante.  We 
all  know  how  easy  it  would  be  to  write  a  showy,  useless  book  upon  the  Dmo- 
nating  topic  of  lightning  and  its  occasional  disastrous  effects.  The  woik  of 
Dr.  Sestier,  however,  is  quite  another  sffiur.  It  is  a  solid,  comprehensife, 
and  most  interesting  treatise ;  the  labour  of  love  in  which  a  most  aUe 
physician  employed  every  hour  that  he  could  spare  from  private  practice  for 
more  than  ten  years  ;  and  it  may  almost  be  said  to  exhaust  the  sabjicL 
Unhappily  the  esteemed  author  met  with  a  sudden  death,  and  a  short  Vnk 
earnestly  written  preface  from  the  pen  of  the  great  French  savant,  Fniema 
Louis,  explains  the  manner  in  which  the  responsible  task  of  editing  the  woA 
has  been  committed  to  the  able  hands  of  Dr.  M^hu,  and  bespeaki  fte 
attention  of  scientific  Europe  to  what  the  Professor  evidently  judges  to  be  a 
master-piece.  We  regret  that  it  is  impossible,  owing  to  the  great  demndi 
on  our  space,  to  give  a  lengthened  analysis  of  this  valuable  work,  sndiw 
decline  to  spoil  the  subject  by  a  necessarily  imperfect  attempt  at  reviewii^ 
We  strongly  recommend  every  one  po  read  the  book  for  himself! 


♦  "  De  la  Foudre,  de  ses  Formes,  et  de  ses  Effets  sur  PHomme,  les  Animmx, 
les  Vt^gc'tiiux,  ct  Ics  Corps  bruts,  des  Moyens  de  s'en  preserver,  et  des  Pan- 
tonnerres."  Par  le  Dr.  F.  Sestier.  K^dig^,  &c.,  par  le  Doct.  C.  Mehu.  Paris: 
J.  B.  Bailliere  et  Fils.     2  tom.  8vo.     1866. 


SCIENTIFIC  SUMMARY. 


ASTRONOMY, 

A   BTBONOMY,  in  Englimd  at  all  cirentB,  hmi  lately  been  tuking  holidjij ; 

I X3L  m  ihid  were  it  nob  for  the  Britkh  AB^clation,  me  shoakl  not  h»Te  mudi 

I  progre^  cm  tiiia  side  th©  Chmmel  to  record  j  as  it  is,  the  Lruxiixrotis  Meteor 
Comniittre  and  the  Moon  Committee  have  reported,  and  the  hitter  ha*  naked. 

I  for  and  gtit  £12ii  towards  the  constmction  of  the  map  of  the  mooa,  Uf  which 
fcfetx^ticL*  haB  been  m/ide  on  a  prior  occasion.  The  re^porfc  of  the  former  eom- 
milti^e  IB  chiefly  interesting  from  the  fact  that  the  spectroacope  hjia  been 

^htwughL  to  \}eB.T  on  meteors  for  the  fit^t  time.  The  coming  Kovember 
ric  Khower  is  expected  to  be  a  very  intereatitig  one,  and  the  ebiirta  of 
dt  points  will  be  completed  in  time  for  use  on  that  occA-^ion/    The 

[  »pe^tpcw»eope»  were  directed  towfuda  meteors  on  the  lOth  of  A«gii>(t  last, 
and  screntc^n  fepectra  were  observed.     For  this  purpoiie,  Mr.  Browning  hail 

I  eoliiHtruGterl  three  bmocnkr  spectroacopea  on  a  plan  approved  by  the  com- 
auttee,  Ko  dif Realty  was  found  in  mapping  the  courae  of  the  meteors  in 
the  Fpectroecope  by  the  star?,  of  which  a  whole  confttelJatLon—as,  for  example^ 
file  fteven  ntarH  of  f^f*ifi  major — can  be  seen  in  the  instrUTtient  at  a  j*knee. 
f  be  ^M'etm  of  the  meteoric  nuclei  were  seen  dbtitictly  in  a  few  cases  only. 

IHiey  were  commonly  hidden  by  the  light  of  the  streak  when  that  waa 
yellow,  aiul  pn*ttented  hijj'hly-eolourefl  and  continuous  spect^K  !ik(i  the 
ipcctrnm  of  whit^hot  solid  matter  when  the  streak  was  greyish  white,  A 
b(^er  nJiiht  for  ob&erving  nncleiia  spectra  will  be  the  1 2th  of  Dec^^mber, 
when  met**f>ni  leaving  no  tminB  are  for  the  most  part  veiy  lirillinnt,  Tlic 
ohservntionii  of  the  Augxist  meteors  appear  to  indicate  the  e^KiJstence  of  an 
•XtTJiordbiavy  amount  of  sodivim  vapour*  As  it  is  difficult  to  sup|»ose  that 
Iho  vapour  of  the  nu'tal  sodium  already  exists  in  any  BeUHjlile  qiuuitity  at 

I  the  confint^  of  tile  »tu>osphere,  it  mmt  mamfe?itly  be  bnm^ht  into  th*j 
atrarisjih<^if  by  the  iiieteors  themselves  from  withouti  so  m  to  l>e  deposited 

I  by  thi'rn  in  their  flij^ht  in  the  lianinous  tnuns  that  mark  their  course.     The 

I  attclpus  ia,  thereforvN  [irohably  a  fm^mient  of  mineml  matter,  of  which  sodium 

I  ifl  cmo  of  ibc^  chemical  mgredients. 

TJie  report  of  the  Moon  Committee  fftoteft  tiuit  they  have  det«nnined  to 
■e  lunar  photo^rraphw*  and  to  con»tTuct  a  map  of  ltK>  inches  tn  diameter. 

1  The  only  [^Jlo^^-1Mph  available  for  laying  d#>wn  positions  wa»  t<aken  by  Mr, 
Wsirnfii  Dt?  La  lU\i\  Octolier  4th,  It^BS.    This  ha^  bren  enlarged  to  10  inches 
m  dkmwter,  aiirl  cui  ployed  for  thia  purjioflt*,  hm  the  iucad>(nTeii  token  from 
■He  either  without  iippreciable  error,  or  require  but  a  smaU  catrectlou. 
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Mr.  Biri  haB  kiddotm  duriiig  thB  yt\&t  jenr,  on  otie  slieet,  iht"   wbolB^ 
t¥,  (Bendknfl  imd  paxalleU),  5()  in,  nidiuia,  and  ua^i  '  « 

D  poJBte  of  tli«  fixst  ord^.     The  greikt^t  error  in  <  -j  if 

i  k  tXXIS  of  the  m(>on  8  semi^dlAmeter.     The  nhole  of  the  otfjedi 
ift  A  SBffioe  of  ]&*  of  longitodc  &tid  10**  of  klitirdo  have  W<'u  laid  tlt»int  tc 
tte  Aert  60111  the  fsdl-mooti  phc^Uign|ib,  mid  seremt  of  tbctu  havt  l«g 
wHli  alijeete  ae«c  ooiwpicaoiisty  whi^n  nfox  tlie  Unnir-^  ^     ^ 
lof  tU  OBfrtt^  0*  m  limgitBde  mid  5"^  in  ktitude^  b  ixiiitp; 
mliqtd  to  100  kqcIms  dUmffter.    On  ii  a^  kid  down  the  i 
tkjet^  tern  tluve  indepetidtiit  sets  of  mcasiuT^Sf  m^e  ou 
pfcolggraphr.  t^  m^iiittuks^  vhi<^  are  given  in  the  eatalo^te  in  - 
Cft  «se,  Ml^  ilel«]iiifh(d  hj  a  sepftcale  a^  of  mcft^nre^.     I^t  v^  ' 
«v& Ih^ IIid  whokt  ittoati mftT  thus  be aketohed,  111  orcter  rii.«it  ^11  mi 
to  mnrt  ID  rack  sa  admiidble  undertakiiig^^  and  one  which  is  espei^uu,,  ^  . 
fcr  aiwilimi  Hfvk, 

TW  |c«Bnl  piogiieBs  of  t^  woik  of  redaction  of  the  szin  oboeirftttauM  tafciB 
bI  Kev,  win  beat  be  gvtheied  &oin  the  foUowing  rstmct  fiont  ft  Uttut 
wiki^  bj  Mr.  Be  Ia  Eue^  amd  prioted  in  the  Kew  Committee^!!  K«|]oft  :— 
"Hk  pktasrei  taken  hj  nwant  of  the  Kew  heliogmph  ioe  aU  niaUtu^  hf 
neaiH  oimj  mkrometfr  ;  the  positions  €i  the  ipots  are  tbeo  icdnoed  to  djen 
tADipeB  in  teiin$  (fnelionxl  pajts)  of  the  ftnu^snidiu^  and  the  «iig]f»  of  poiiliia] 
eotrecfcfd  ftm  anj  errar  in  the  position  of  the  wires.  Pictiirfs  of  tlie  pagodi 
ii¥  taken  from  time  U>  tinier  and  the  meafiui^nients  of  the  various  gallmci  d 
tlie  pigoda  serre  to  drtenniJie  the  optical  distortiaD  of  the  sun's  imagv  jod 
the  eoiiieetioiis  to  be  applied  to  the  snn-pictiires.  The  heliocentric  klitttlA 
and  loqgiludjes  of  tlie  «)>ots  are  then  calcukted  The  areas  of  tbe  epoOi  cm 
llie  pennaibEa  ait  ako  menstmd,  and  the  areas  eoiTect<M.i  fur  perspective  «J9 
bihiilaibed  iu  terms  (fractioniit  parts)  of  the  ofea  of  the  mn\  di$k.  The  aitai 
«f  tlwspott,  Ac,  on  aJl  of  Oiiniiigton*^  origiBal  pictures  have  rwcully  l»f* 
BMamred,  and  an  account  of  tbe^e  tneaaurements  will  be  shorUy  palitidud.* 
This  is  good  newa,  although  we  could  wish  that  the  picttirea  tJkken  hf  Hl 
De  Ia  Bue'«  13-inch  refractor  were  alieadj'  m  question, 

Om  notice  of  the  AjSDcialion  would  be  incomplete  did  we  not 
Mn  GfoTe's  admimble  discouTie,  in  which  aatrouomic  pmgrcss  b  «m  » 
fhllj  dkeuaaed,  hy  mm  who  is  no  mmn  worker  with  the  tek^o{)e. 
aidents  remarks  on  the  specific  gravitj  of  the  globe  are  si^gge^tivc  tu 
bear  reprmluetion  :• — ^ 

^  Sitrpriae  haa  often  been  expressed  thutt  while  the  mean  bj  . 
$i  tJtm  gbbo  ia  from  fire  to  six  tunes  that  of  wnter,  the  mtun  sj 
of  tta  crofit  ia  barely  half  as  gVL^tM.     It  km  long  seemed  to  me  tlmt  iJ^- 
gnmnd  lor  wonder  here.    The  exterior  of  our  planet  m  Uy  a.  coii^  1  : 
depth  oxidated  ;  the  interior  ia,  in  all  proljnbiiit)%  free  from  oxygiMi,  ai-J 
whAtever  bodies  exist  there  arc  in  a  reduced  or  deoxidnted  state,— if  -^ '  ♦*■'  • 
speciBe  gravitj  must  neoeiignnJj  he  higher  thun   thut  of  tbt^ir  i' 
dlloridea,  &c    We  find^  moreover,  tliat  some  of  the  det'{i-seat<^f!  i 
linve  II  hin^r  apecillc  gravit^r  than  the  average  of  those  on  the  f^wii^^  , 
oil  V  .  <-,  h\s  a  sptrcific  gmvity  of  3*3.  There  i«,  therefor 

ill  I,  .1    the  mcaai  sptHriiic  gmvity  of  the  mrtU  »h 

excc4il  tiiiit  id  ili  surface  ;  iind  if  we  |^  further^  and  suppoi^o  iJie  luirtiuFd 
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the  earth  to  be  formed  of  the  same  ingredients  a^  the  exterior,  minus  oictj^ti, 
fliiuniie,  bromine,  &€*,  ft  specific  gmvitj"  of  5  to  6  'would  not  be  an  unlikely 
one.  Many  of  the  elementary  bodies  entering  largely  into  the  formation  of 
fch^  earth**  crnat  are  us  light  or  lighter  thiin  water, ^ — for  inatunce,  poti^saiiini, 
eodiniii,  kc. ;  othem»  such  bb  milphur,  silicon,  aluniimum,  have  firom  two  to 
tliree  times  iU  »podBc  gruvity ;  others,  aj^ain,  as  iron,  copper,  zuic,  tin,  seven 
to  nine  times  ;  while  others,  lead,  gold,  platinum,  &c.,  are  much  more  dense^— 
but,  spKiking  ji^enerally,  the  more  dense  are  the  letist  nunienius.  There  seeinFj 
no  imprDbiibility  in  a  mixture  of  such  substances  prodnLnng  ^  moan  specifie 
gpiirity  of  from  5  to  6,  although  it  by  no  me4ins  follows,— indee<l  tlie  pn»- 
bability  if  lather  the  other  way, —  that  the  proportions  of  the  substances  in 
the  interior  of  the  earth  are  the  same  as  on  the  exterior.  It  might  be  wortli 
Ihe  labour  to  ascertain  the  mean  specific  gravity  of  all  the  known  minenils  on 
Hhe  earth's  surface,  averaging  them  in  the  ratios  m  which,  as  far  a«  our  know- 
ledgt*  li*>ea,  they  qmrntitatirely  exist,  and  assuming  them  to  exist  withonfc  the 
oxygeui  chlorine,  &c*,  with  which  they  are,  with  some  rare  exceptions,  invari- 
ably cotni>ined  on  the  aurfece  of  the  earth.  Qrejit  ossbtance  to  the  know- 
ledge (>t  the  probable  constitution  of  the  earth  might  lie  derived  from  such  an 
mvcstigiition/' 

We  have  received  &om  M.  Hermann  GoldjBchmidt  a  paper  on  the  phyfical 
constitution  of  the  gun,  in  which  he  broaches  an  original  and  some  what 
atartllng  hypothesis,  which  ia  something  like  this  : — 

If  the  mm  h  ttUTelling  along  an  orbit  in  apace,  as  we  anppoae,  and  in  the 
dipeetion  we  suppose,  it  is  next  to  impossible  that  the  axia  of  rotation  we  see 
h  the  real  one.  Hierefore  there  is  a  nucleus  Inside  the  photosphere  with  an 
tjm  of  rotiition  differing  from  that  of  the  photoapbere.  The  nucleus  is  n 
tphej^kl,  and  its  axis  is  incUned  wt  an  angle  of  20*  or  Sf/  to  the  orbit  of 
translation  through  space,  M.  Goldachniidt  a^ribes  the  production  of  the 
upots  to  the  itttrRction  between  the  spheroidal  nucleus  rotating  on  ctoeaxi**  and 
^e  spht^Ticftl  pliotOFiphere  rtitatin^  *m  another,  uml  this  he  does  in  a  mminer 
whii'b  is  ecrtidnly  ingenious  if  it  be  sound  phynicjiUy.  At  all  events,  those  of 
onr  readen*  who  can  obtain  access  to  M.  Goldadmiidfs  brodmrs  will  do  well 
to  reskd  it 

We  have  two  other  conimunleationfl  on  the  mm  to  notice,  one  by  M»  Fay(\ 
Che  other  byMr,  Huggma,  M,  Faye  m  rather  dbappointed  that  in  England, 
where  he  acknowledges  the  pbyaicsof  the  aim  are  studied  more  than  anr  where 
ehie»  we  will  not  accept  hifl  theory,  more  especially  with  regard  to  the  KpotM. 
H*?  rpmarksi,  "  We  know  that  gages  heated  nearly  to  the  luminous  poiut,  do 
not  raise  themselTea  to  the  incandeftcent  stat^.  Thia  seems  to  be  a  property 
Monging  to  solid  bodies,  even  when  reduced  to  the  most  extreme  tenuity. 
Imagine,  therefore,  a  gnaeoua  medium,  on  the  surface  of  which  is  fonncfl  by 
chemical  condensation,  little  eloufk  of  incandeaceut  pajtiele«,  and  you  have  a 
Eiithftil  n^prt'sentation  of  the  photosphero.  If  from  any  cause  clouds  are 
teQiing  in  any  particular  region,  that  region  will  appear  dark  ;  there  will  Ijo 
H^t  between  the  neighbouring  clouds  ;  there  will  be  small  iutervals,  much 
Tm  bright  and  alma^t  dark, 

**  To  this  it  is  objected  that,  if  gitsea  emit  but  Httb  light,  they  are  at  all 
erven M  tmnspareut ;  if,  therefore,  we  get  an  opening  in  the  phottwphere,  we 
ought  to  seti  the  photosphere  of  the  opposite  ftide,  through  the  gaseous  interior 
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of  the  sun,  with  a  scarcely  diminished  brightness  (provided  ure  do  not  happei 
to  see  another  spot),  and  so  spots  would  become  impossible.  If  we  aaa 
that  the  gaseous  mass  is  but  slightly  transparent^  then  it  should  emit  li^ 
and  openings  would  not  i^pear  as  spots.** 

The  objections  here  referred  to  are,  we  belieye,  due  to  Mr.  Stewart,  ad 
first  appeared  in  the  Header,  M.  Faye  then  refers  to  those  who  insist  npot 
a  liquid  surface  under  the  photosphere,  pointing  out  that  this  liquid  wooU 
also  be  incandescent,  and  that  therefore  spots  are  not  more  easily  accoanted 
for.  In  reply  to  the  first-named  objection,  M.  Faye  denies  that  the  law  d 
exchanges  applies  in  this  case,  and  pictures  chemical  combination  and  d»> 
composition  always  at  work  in  that  thickness  of  800,000  miles  throng 
which  that  law  states  we  should  see  clearly. 

Further,  he  uiges  that  the  theoiy  of  the  cold-absorbing  atmosphere  en 
scarcely  apply  to  spots,  seyeral  rotations  of  which  are  observed,  unless,  il 
at  all  events,  equal  currents  were  set  up  in  a  contrary  direction.  We  look 
upon  this  as  a  weak  objection,  for  no  one  denies  the  counter  currents,  sod 
it  is  known  that  veiy  often,  in  those  spots  which  remain  visible  a  long  time, 
the  area  they  occupy  and  the  changes  which  occur  in  them  are  enonnous. 

The  other  communiciition  to  which  we  referred  is  a  most  careful  paper  hj 
Mr.  Huggins  in  the  Monthly  Notices,  which,  in  our  opinion,  gives,  if  we  msj 
be  allowed  the  expression,  the  coup  de  grace  to  the  "Willow-leaf  ControvoBy.' 
Mr.  Huggins,  who,  to  judge  from  his  diagram,  was  fiivoured  with  surprisingly 
fine  definition,  writes  thus  of  the  form  of  these  bodies  : — 

'*  When  the  granules  are  observed  with  powers  of  about  100  diameters,  do 
comparison  which  has  been  made  appears  to  me  so  appropriate  as  that  to 
**  rice-grains,"  suggested  by  Mr.  Stone.  If^  however,  higher  powers  are  «eb- 
ployed,  this  apparent  regularity  of  figure  and  of  size  of  the  granules  dia- 
appcars  to  a  great  extent.  Many  of  them  are  then  seen  to  be  nearly  round, 
and  not  of*  the  elongated  form  of  rice-grains.  Besides  the  oval  and  nearly 
round  granules,  may  be  observed  irregular^haped  masses  of  almost  every 
fonu.  An  important  character  common  to  all  these  bodies,  whatever  their 
fonu,  is  the  irregular  broken  outline  by  which  they  are  bounded.  Ifi 
however,  these  smaller  irregularities  of  figure  be  disregarded,  the  granules 
may  be  described  generally  as  possessing  a  more  or  less  oval  form.  The 
granules  appear  to  nie  not  to  be  flat  disks,  but  bodies  of  considerable 
thickness."  "  Their  average  size,"  he  remarks,  "  may  be  taken  roughly  at  1"  in 
diameter,  and  the  average  larger  diameter  of  the  more  oval  particles  at 
about  1"5." 

Finally,  we  read — "  Mr.  Dawes  states  that,  after  years  of  careful  observa- 
tion of  these  bright  bodies,  he  considers  them  to  be  *  merely  different  condi- 
tions of  the  surface  of  comparatively  lai^  luminous  clouds  themselves — ^ridges, 
waves,  hills,  knolls,  or  whatever  else  they  might  be  called — differing  in  form, 
brilliancy,  and  probably  iq  elevation.*  I  would  venture  to  differ  from  this 
distinguished  observer  only  so  far  as  to  suggest  that  the  bright  granules 
were  originally  separate  clouds,  though  it  may  be  that  their  imder-sur&oes  soon 
begin  to  unite  with  the  less  luminous  stratum  of  clouds  beneath  them." 

So  much  for  the  solar  "  DiatomaceceJ^ 

SiUimarCs  Journal  for  July  contains  some  accounts  of  early  glimpses  of 
the  new  variable  which  we  reproduce,  as  the  question  of  its  sudden  appear- 
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i  is  TetJlj  of  extreme  importuiee,  and  we  bdieve  doaVc  hm  beeo  dnwn 
Jie  early  date  oommmiicated  to  Mc  Hind.  It  seems  that  Mr.  Chandkr, 
le  United  States  Coast  Sarrer,  saw  it  on  Mar  1-1«  at  eleven  pum^  vben  it 
bri^ter  than  Bootis.  Mr.  Fazqahai^  Assistant  libnrian  United  Stales 
ent  Office,  saw  it  between  ei^t  and  nine  o'clodc  on  the  12th  of  May. 
uncle,  Mr.  Benjamin  HaOoweD.  speaks  <^  having  seen  it  then  for  thiee 
ks,  Taiying  in  magnitode  fivm  time  to  time. 

kther  Secchi  has  latdy  oommnnicated  to  the  Paris  Academy  a  fmdier 
er  on  the  analyus  of  the  stellar  qiectra,  aooompanying  it  with  a  ^f^grim 
Lntares,  a  star  rpsnarfaMe  £or  its  red  o^oor,  observed  with  a  hi;:fa  power 
diapersi<m.  The  spectroaoope  now  empiavtd  by  Father  Secchi  ooossts 
ely  of  a  cylindrical  lens  pheed  in  front  of  the  direct  vision  ^wiL^  prigBi, 
both  placed  in  front  of  the  eye^pieoe  to  which  the  ordinaiy  micnmeier 
•-  be  attached.  With  a  power  of  dCtiJ  (a  the  d-inch  Merz.  the  bands  in 
axes  are  easily  analyzed.  Seodii  is  now  disposed  to  divide  stellar  tpteam 
» tliree  classes: 
.  Ccdoored  stars,  like  «  Oiioius,  a  SoofiMOois,  ^  Pe^asi, —  lugt  band 

flpectra. 
.  White  stars, — line  spectra — like  Arctonis^  a  Uisat  3[ajoris,  j3  4qTin«* 

CapeDa,  Procyon,  &C. 
^  IJ^oe  Stan — Syrios,  V^a,  a  Aqoihe,  &c.  These  havea  larje  band  in  the 

bine— /—one  in  the  violet,  and  sometimes  another  more  lefrugible 

one,  with  fine  lines  only  visible  in  the  laiger  stazs. 
il.  Chacomac  has  oonmmnicafted  to  the  Pkris  Academy  a  n-xe  on  the 
m,  pointing  oat  what  he  considers  to  be  strong  evi-i-rirces  of  tidal 
ion,  and  drawing  the  inference  that  the  rotation  of  the  nc*:^  must  eoee 
'e  been  widely  difierent  to  pezmit  a  tidal  action  to  take  place  at  alL 
rhe  astooids  now  nmnber  &&  The  last  was  discovered  by  M.  Stefiiui  at 
Marseilles  Obeervatoiy.  on  the  6-7th  Angost,  in  Cj^riconis«w  '*^T*  was 
Dorered  on  Jane  15th  by  C.  H.  F.  Peters ;  both  are  of  the  Ifui  najiitade 
S,"  which  has  been  named  SeauU,  b  of  the  9th. 

IL  Coolvier  Gnvier  thus  sams  op  his  observations  of  the  sh«>xing  stars 
n  in  the  be^nning  of  the  month  of  AngosL  ~  The  num  t^^rr  per  hocr  at 
ini^t  on  the  5th,  6th,  and  7th  August,  was  16iV ;  <»  ^^  ^^  l'>^  ^uhi 
th,  39iv ;  ^nd  <n  the  13th  and  14th,  lSi%.*  Thns  the  bHSiaacy  c^  the 
igDst  diower  is  ia|Rdly  diminwhing ;  the  hourly  nomber  in  1S<5  was  sera 
t  than  in  1863 ;  it  is  now  IS,^  less  than  last  year. 
Ihere  win  be  a  partial  edqse  of  the  son  on  the  Sth  October. 
Since  wne  wrote  the  above,  Hermann  Gold^chmidt  has  died  a:  Fo&tazaeiikaa, 
9d  64.  In  him  we  loose  a  most  zealoos  and  eagie-eyed  oKHerr^.  At  &3ty 
flitmlifif  ^^mtmg  in  the  ff^»^  of  Schnorr and  Comeliss^  a^d  ssbwi^^aeBiiy 
ne  to  Paxil,  wfaoe  he  exhibited  at  the  Loavre  with  cos^iient^  i  im  m  i  m 
i  occupied  a  loom  in  the  Boe  de  FAncienne  Comeiiie.  ac  i  there,  with  a 
omon  teleacope,  discovered  thirteen  oi  the  minor  planets.  Aiajo  aad 
Yenior  acknowledged  the  ^wiwMmt  services  he  had  leopiesed.  aaii  die 
miprix  of  astroooniy,  fSonnded  by  Lakade,  was  awarded  to  hia.  as  well 
the  OrcMi  of  the  Legion  of  Honoor,  at  the  demand  of  these  dagiyiitWii 
m.  He  haa  ako  icoemd  the  goU  medal  of  the  Soyal  AscuKsucal 
mtj. 
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Mr.  James  Breen  has  also  died  at  an  early  age,  since  oar  laatsammarrvii 
written. 


BOTANY. 

Effects  of  Fungi  in  Flowering  Plants, — M.  C.  Davaine  presented  a  memdr 
on  this  subject  to  the  French  Academy  at  one  of  its  recent  meetings.  Hii 
observations  were  confined  to  the  effects  of  some  half-dozen  species,  and  leier 
in  greater  part  to  the  discolouration  which  they  produce.  Fungi  derdflp 
themselves  on  fruits  with  greater  or  less  &cility,  according  as  they  are  biri 
or  soft,  sweet  or  acid.  It  sometimes  happens,  too,  that  one  mould  which  hu 
just  attacked  a  fruit  is  succeeded  by  another  si)ecies,  for  which,  as  it  were,  it 
has  prepared  the  way.  Certain  fruits,  such  as  the  cucumber,  and  certain  fittr 
plants,  as  Stapelia,  oppose  the  inoculation  of  fungi  by  means  of  a  pecoBir. 
gummy  fluid,  which  surrounds  the  spores  and  prevents  their  developmeol 
Humidity  is  the  most  favourable  condition  to  the  development  of  these  paiasitie 
fungi  M.  Davaine  inoculated  sound  apples  with  the  spores  of  PenieUiuu; 
some  he  kept  in  a  diy  and  others  in  a  moist  atmosphere.  The  foimrr 
remained  uninjured,  but  the  latter  were  soon  invaded  by  the  fungus.  Hence 
he  concludes  that  apples,  pears,  and  wall-fruit  may  be  kept  for  any  length  of 
time  if  entirely  excluded  firom  air,  as  by  immersion  in  oiL  He  remarks,  how- 
ever, that  fruit  may  rot  even  when  it  contains  no  trace  of  fiingL  Hie  "  rot* 
determined  by  a  Mucor  or  PeniciUium  offers  certain  distinctive  features  of 
consistence  and  colouration,  and  in  rapidity  of  development  The  other 
MucedinecB  produce  "  rots  "  having  special  cluuucters.  An  Hdmintkotpomm 
which  attacks  the  carrot  gives  a  black  rot ;  a  Selenosporium,  which  M.  Davaine 
has  found  in  the  carrot,  and  which  he  has  propagated  on  this  and  other  plants, 
gives  a  fine  red  colour  to  the  vegetable  tissue  ;  whilst  the  "rot  **  developed  in 
this  plant  by  a  Mucor  or  PeniciUium  has  no  distinct  colour.  From  his  various 
researches  M.  Davaine  concludes  as  follows  :  —  The  common  moulds  which 
develop  themselves  on  inert  organic  substances  may  also  attack  Uvin^i 
organisms.  It  is  not  necessary  that  these  organisms  should  have  been  pre- 
viously in  an  unhealthy  condition  for  the  invasion  of  the  fungus  to  take  plac«. 
The  consequence  of  the  development  of  these  fimgi  is  the  condition  known 
as  rot  or  decay,  which  consists  in  the  invasion  of  all  the  tissues  by  the  spawn 
of  the  fungi. — Compks  Rendus^  Aug.  20th. 

Spontaneous  Generation, — The  controversy  upon  spontaneous  generation  ha 
again  been  opened.  This  time  M.  Donn6,  one  of  the  old  opponents,  has 
become  the  advocate.  He  alleges  that  the  air  found  in  hen-eggs,  after  being 
heated  to  destroy  all  traces  of  organic  life,  produced  mould  in  laige  quantitr. 
The  eggs  were  first  washed,  dried,  and  surrounded  with  "  carded  cotton,"  and 
were  then  heated  to  150°  centigrade.  A  needle,  previously  heated^to  pre- 
vent germs  attaching  themselves  to  it,  was  then  driven  into  the  top  of  each 
egg.  All  the  eggs  thus  pierced  wore  surrounded  by  hot  coals,  and  the  whole 
were  covered  with  a  bell-glass.  The  development  of  the  fimgi  took  place  in 
about  a  month  after  this  operation.  M.  Pasteur  thinks  the  experiment 
recorded  by  M.  Donn6  to  be  of  too  loose  and  unprecise  a  character  to  have 
any  importance. — ^Vide  a  Paper  read  before  the  French  Academy,  Aug.  13th. 

An  anomalous  Structure  of  the  Boots  of  Myrrhis  odorata  has  been  recorded   ^ 
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hy  M.  A,  Tr^euL  The  rcroU  have  in  the  iirat  instance  the  normal  dmiactcr, 
but  after  a  while  they  nudergo  a  serief^  ot  modifications  which  j^ive  two  dif- 
ferent stmctureaf  corresponding  to  two  periods  of  development  The  diSejient 
lajertft  are  as  follow  : — Ut  period  (I),  the  outer  hark,  (2)  a  genet^tive  layer, 
(3)  a  vascnlar  Eone^  f4)  a  cortical  layer,  and  (5)  a  va^ciUar  axis.  In  the  second 
Bta*^  there  are  : — (1)  Outer  hark,  f 2)  ordinary  generative  layer,  (3)  a  rascntar 
JCDUO  with  a  normal  direction  of  ita  hundles,  (4)  a  generative  layer,  (5)  a  cortex 
layer  with  proper  vesaeln,  (6)  a  zone  of  vascular  bundles  also  directed  in  the 
iiarutd  nmoner,  (7)  a  zone  of  invert^  vascular  bundledj  (6)  a  generative  layer 
(0)  H  cork  ktyer,  (1(»)  a  vascular  bundle. 

Wolffia  Arrhha  in  England. — Dr.  Hemry  Mmen  haa  discovered  this  pknt 
m  a  x^ud  near  StaiueSf  Middl^ex,  as  recoided  in  our  last.  Dr.  Tnmen,  in  a 
paper  pnhlished  on  his  diaeovety,  remarks  that  a  good  description  of  the  plant 
tt  to  be  found  in  Hoffmann's  paper  in  *'  Weigemauu's  Archivesv"  In  no  figiu;^, 
liowever,  is  shown  witisfactorily  the  oblique  way  in  which  the  new  frond 
springs  from  its  parent ;  nor,  according  to  Dr.  Trimen^  does  any  plate  express 
clearly  the  peculiar  sort  of  convexity  of  the  upper  surface  of  the  frond.  This 
eouvexi^  is  fri^ui  i«ide  to  side,  the  upper  surface  neemiiig,  as  it  were,  to  oret^ 
lap  the  sides  of  the  ft-oml,  so  that  it  is  only  by  the  want  of  the  stoniata^  and 
tbe  lighter  colour,  that  it  am  be  seen  where  the  iipjKjr  surface  ceases. 

Thi  Fhylloid  tShoois  of  8eiadojnhj*.^ln  certidn  plants  when  the  leaves 
become  reduced  in  size,  the  young  shoots  take  on  part  of  the  functions  ot 
tbc  foliar  organs,  tmd  ejqmnd  into  leaf-like  growtha,  Thb  peculiarity  in  the 
ve-uamed  plant  has  bec*n  well  and  carefully  dMcribed  by  Dr,  Alexander 
;son,  uho  states  that  in  Sciadopitys  the  leaver  of  the  growing  s^hoota  are 
?«allj  leaf -scaler.  In  each  year's  growth  the  lower  scales  are  placed  at  some 
distance  from  each  otlier,  and  for  the  most  part  do  not  produce  axilhir 
Inandies*  The  scales  toward  the  extremity  of  the  yeaj^s  growth,  on  the  other 
lioEid,  are  closely  approximated  to  each  other,  and  in  their  axila  are  produced 
tlko^e  bodies  which  have  hitherto  l>oen  termed  the  leaves  of  the  plant.  They 
are  green  Iiuear  orjansi,  bearing  a  considenible  resemblaiiee  to  tlie  leaves  of 
other  conifers,  and  occur  singly  in  the  axils  of  the  scales.  They  are  slightly 
bifid  at  their  extremity,  and  exliibit  a  pretty  deep  mesial  furrow  on  both 
upper  and  under  surface.  Diitsection  shows  two  viist^ular  bundlua,  one  oa 
either  side  of  the  mefiial  line,  in  which  req>ect  they  differ  essentuilly  from 
tho«(e  scales  which  in  young  s|>ecimens  of  this  plant  are  occasionally  devt'loped 
as  elongated  green  leaves,  and  which  invariably  exhibit  a  middle  vj^ctdar 
bundle.  It  follows,  therefore,  that  the  phylloid  oi^ns  in  Sciadopitys  differ 
from  true  leaves  not  only  in  position  hut  in  structure. — ^Vide  The  Journal  of 
Botatl^f,  July. 

PlanU  in  Effyptian  Brid'4. — Some  curious  discoveries  have  been  made  by 
Professor  Unger,  who  has  been  examining  certain  bricks  from  the  F^rarnid  of 
Da^hoiu-  (34(X»  B-C.).  Tlie  bricks,  which  must  have  been  made  of  tJie  Nile 
mud  or  dlime  of  ihe  period,  have  l>eeu  found  to  contain  many  vegetable  and 
animal  remains.  By  this  discovery  Professor  Unger  nuikt^  us  aequaiatetl 
with  wild  and  cultivated  plants  Mhich  were  growing  in  the  pyramid-building 
dayn  ;  with  freshwater  shells,  tishes»  reiuams  of  insects,  and  so  forth,  and  a 
swarm  of  organic  b^jdie!?,  which,  for  ihe  nuist  jiart,  are  represented  without 
alteration  in  Egypt  at  the  present  time.     Besides  two  sorts  of  grain— wheat 
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.  FOpniAK  sciBsci  xKTmr, 


old  ptop^^H 


wl  taiiPf  ^he  foyna  Tef  (EmfrxnCii  wUfMMw),  1^  W%Mfm  (1^ 
<ir«iN«tfX  tlie  camnKm  Fkx  (LtRiMei  wiitod'wiBMiw)^— tJic  latter  h^rmg,  in  al 
pfobAbiUtj,  be^n  culfciT&ted  ha  »b  lulide  of  food,  a*  w^U  «■  lar  spiimiiig,  TV 
wnijili  gift  of  (ii6  faftiilj]^  kinds  :  wild  Badiab  {Ba^hamm  Ba^kmtdgtrum\  dan 
fTiijwiliOfiiiim  fCiiyttiiflgimfm  M§dnm\  Wtftwort  ( Aytoita A<f ioittfiii^ 
Hrtdo  liaped  GooMfoot  {Ckmopffdimmwmm^)theiude^ 
mmtutmm}t  And  the  oommm  Yel^k  (  F«0m  fGi«»t^}.  Tk&  nUa  «r  ittMmiMtP> 
ing  art  eonmt  of  fr«gp**>**  of  burnt  dlei,  cif  pcvtteij,  mad  »  «in^  pieor  of 
twine.  »paa  of  fl&x  «ad  ibeif'^ti  wool,  ajipiificuit  of  ike  advaiaoe  whidi  Giriliai- 
tbn  liad  made  mofe  tbfta  five  fclioimBd  ^euB  apu  The  praanam  cl  tie 
di€pf>al  9tiaw  ooli&ina  tbe  aooonat  of  MdnmlnBg  at  prea  in 
hf  Herodotus. 

The  FotikQlcm*  ^kmrim  bare  been  weU  deaccUied  hy  Mi.  M.  C.  Co^kal 
a  i^ecent  paper.  He  tlmiks  that  the  cduislficfttiaa  of  tliesie  fungi  ilioold  pto] 
be  based  upoo  cbanctttra  of  the  fructiieatiotL  But  he  thinkjait  doubtiiil 
**  onj  new  ftSDrngeoMat  in  which  no  r^ganl  u  given  to  the  (imt  will  aup^isede 
thi  Ftieeiaii  ijBteiiL^  Mr.  Cooke  and  Br,  E.  CttpTon  h&ve  been  latelj  mtedi* 
gatii^tJbe  tema  of  leeX-sph^riii'^and  the/  h^¥@  dkooYered  aome  new  iqieeies. 

M0W  Fl^nls  get  IfUroduced. — In  the  G^dsmm^  C9ki'0iiier#  an  xiileniti^g 
aecotint  b  giTen  hj  ^  W.  M/^  of  the  cui^umeyncet  attendliig  t^  inttiidbdlua 
into  Brit&m  of  Lrpidiwn  draha,  a  plant  which  gives  nuuch  tumojanee  lo  the 
agricxdturUt,  Thla  pknt  ippeaca  to  have  been  one  of  the  man^  diaa^troos  venilti 
of  the  Walchereu  expedition.  **  When  our  troops  retmned  to  EngLuid,  mvaj 
dusmhatked  at  RamagEte  ;  the  poor  fellows  were  suffering  onder  maktioai 
Uffti,  and  their  beds  were  ripped  up,  and  the  stift w,  &c,  mm  placed  b  m 
old  chAlk-pit  belonging  to  a  Mr.  Thomp^it.  Time  passed  on^  and  thii  haip 
of  refuse  was  mixed  with  seaweed  and  mannte,  and  finally  emplojtd  U 
fertilijse  the  fields.  Wherever  this  was  done,  a  plenti^  crop  of  llie  ftiw 
weed  wad  produced,  and  which  to  distinguish  it  wiia  called  ThompMii*!  wed. 
We  have  traced  it;*  iutrodnction  and  ite  spread  orer  ma&jr  parts  of  the  Uk 
of  Thanet ;  it  now  lem&ins  to  ishow  ita  future  progress.  It  seems  to  take 
to  the  edg^  of  ditchai,  the  adges  of  footpiiths,  &<l,  in  preference  to  the  open 
fields^  and  ma j  be  ttaeed  thfough  Canterbury,  Chathftm,  and  to  Silitingboume, 
Gmvesend,  Deptfordf  and  Pedthajn,*' 

An  Orchid  Tta. — The  leaves  of  an  epjphjtol  orahid  of  the  iaknd  Bourbon 
have  been  recently  introduced  into  Pari&i  and  have  been  used  in  di 
AS  a  fiubBtitute  for  ordinary  tea.     Thuse  who  have  tasted  the  new 
du  uat  speak  veiy  highly  of  ita  agreeable  qualities.    The  leaves  art 
dried,  and  nob  half  burnt,  aa  ia  the  case  with  tea.    The  technical  name  of 
the  phmt  ia  Angrttcium  fragraiiB. 

The  Dei*dop7iieiit  of  (Edogtynium. — A  veiy  able  Swedish  p^er,  in  wl 
the  development  of  CEklogonium  is  minutely  detailed,  ia  translated  ini 
tlie  List  number  of  the  Miermco^ieid  JoumaL  The  development  of  the  gporei 
is  thus  desci'ibed  :— Previous  to  germinatiou,  the  spore  has  an  e^-ahap«d 
figure  ;  the  cell-contents  are  demsely  crowded,  and  composed  of  minute 
browniah-green  granules,  closely  aunounded  by  a  distinct  cell-membrsoe. 
Outside  this  membrane  there  ia  found,  besid^a,  a  qtute  distinct  cell-membran^ 
Upon  gennination  there  iirc  fanned  in  both  membranes  slit4ik© 
wbtrenpon  the  ceU-contenfcs  emei^j  surrounded  by  on  extnmidj 


SCTEHTIFIC   BimiCABTp 


493 


h^ftline  co^emig.  The  oell-^dnteisti  «n  oorapoiedp  not  of  one,  hat  nsmlljr 
<si£Qo:t  g7«m  mataes,  each  fiumHtnded  hj  its  cd!hneaibf«iie*  SometiiiH^ , 
«te,  afl  h  afipeus,  almortnallj,  tlie  Wiiici  &i«  two  (^  tliree  in  nnifiber.  The 
four  cells  which  pioc«ed  &iotn  geTinui&tio&  poness  an  araX  form^  juiil  their 
cell^meiobrane  is  hjiilme.  After  the  oontenta  of  the  spote  hare  emei^gv^^ 
thene  remains  behind  the  outer  membrmne,  enclosing  the  ixmet  oneL  After 
tl^  foLtr  celk  haire  remaitied  some  time  enclosed  in  the  hjaline  coTerinij,  this 
beeomea  resorbed  ^abveqn^itlj,  and  the  four  celk  lie  still  and  mtrtionless ; 
hvA  ftffcer  the  coime  of  a  short  time  there  aeta  in  a  t^tnarkable  ckuige — the 
<^lk  huTBt^  namelf,  nt  one  end,  by  meana  of  an  anntikr  alit^  and  the  apex, 
actuated  theteby  firom  the  remainder  of  the  cell-membninet  beeomea  mlaed 
tip  like  a  lid.  Throng  the  circukr  opening  the  cell-eontenta  now  coMifei 
whidi,  &t  the  pari  turned  towards  the  cspenin^  ia  ooloorles^,  Thia  ^p^c 
mores  with  Tigproaa  motion  bactwanla  and  fbrwarda,  and,  after  the  hiief 
e{»ce  of  an  hour,  the  cell-content^^  in  the  form  of  a  zoospore,  leaina  Ihetr  place 
of  dietention,  which  we  now  find  to  be  a.  doubly  contoorwl  eeU-membmne, 
The  little  zoospore  wheels  about  in  a  lirely  manner  with  a  circling  nioTe- 
ment,  whereby  the  colonrless  point  beeomea  directed  downwards  towards  the 
mirror  of  the  nucrY»cope.  Ite  ^ppeuinoe  ia  piuilingly  like  that  of  an 
Otdiniinr  zoospore^  and,  like  it,  it  posseases  an  oral  forxn  and  a  lighter  apeit, 
fomkhed  with  a  crown  of  cilia^  which  during  the  motion  is  alwap  directed 
forvnards.  A^er  the  coarse  of  lome  time  the  moTements  become  faint,  and 
finally  cease  altogether.  The  ciliA  disappear,  and  the  li|^t  end  becozn«a 
ekn^ited  into  a  root,  which  fiometimes  liecom^  formed  into  an  organ  of 
attachment,  quite  like  that  which  is  produced  in  the  germination  of  the 
ordinary  zoospores.  The  rounded  end  of  the  germinating  aoosporo  ao(|ii|ri8 
a  little  poiutr-Uke  apei,  indeed,  herein  much  resembling  the  ordinaiy  loo- 
spore^  Thb  young  uniceUubr  growth  beeomea  divided  bj  a  ttanireiae 
HeptTim,  and  a  little  two-celled  (Edogonium  has  now  originated. 

Sinieture  of  th^  Anihen  of  the  jti^wfem— In  one  of  pur  kte  snramaries,  we 
gave  an  abstmct  of  a  paper  by  M.  Chatin  in  which  it  was  stated  thai  "  an  then 
which  open  by  means  of  terminAl  pores  are  devoid  of  fibre-cells,"  Th6  geneml 
application  of  thii  expr^^ioti  has  been  denied  by  M.  Tan  Tiegbem,  in  a 
memoir  recently  publiiihed  upon  the  structure  of  the  iinthets  in  Aroide«e, 
which  latter,  be  says,  ia  incompatible  with  such  an  arrangement  as  that 
alleged  by  M.  Chatin.  He  gives  the  following  example  :— The  sessile  anther 
of  Bidtardm  Afn<^ana  lifis  two  chambera,  each  of  wbtcb  k  further  divided 
into  two  theca^  by  a  thin  longitudinal  partition,  which  opens  externally  at 
the  summit  by  means  of  a  small  vertical  tube»  hollowed  out  of  the  thick  layer 
tliat  the  conneetion  In  expanding  forms  aluove  the  chamben  ;  beneath,  this 
pore  the  septum  is  reaorbed  to  allow  the  chambers  to  communicaite  with  mch 
other.  The  inner  wall  of  the  chamber  is  linetl  when  mature  by  a  layer  of 
priamfttic  celfo,  arranged  perpendicularly  to  the  surface,  and  provided  with 
strong  spiral  bands.  In  each  of  the  secontbry  chambers  or  theca?  Iliis 
layer  of  spiral  cells  ceases  at  the  two  borders  where  the  ieptom  arises  ;  hen* 
they  cnn^e  ti  little  towi^rds  tlie  interior  of  the  chamber,  and  come  in  Ciiniact 
through  the  I  lied  i  mil  of  smaller  cells  with  the  correspondii^  layer  of  tbo 
a^acent  chamber^  thus  forming  with  it  two  longitudinal  crest*.  The  other 
details  of  stmctttte  are  too  numerous  for  on  abstract.     It  may,  however,  b^  . 
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mentioned  tlul  M.  Van  Tieghem  allies  that  this  fibroos  lajer  oontiacU 
under  atmoepheric  inflnenoes  upon  the  chamber,  and  thus  expds  the  poika 
gndns.  He  thinks  that  droo^t  or  desiccation  caiues,  or  maj  cause,  con- 
tnction  of  the  fibres  ;  bat  when  he  oonsidexs  M.  Dndiaitre's  obsemtiona. 
he  thinks  that  eren  this  explanation  is  unaatiaiactoiy. 

Tkt  Sfmmfmtf  amd  DidrHnUum  of  Jusnaa  npens, — M.  de  Martins  coo- 
siden  that  the  supposed  numerous  species  of  this  plant  are  really  refinabk 
to  one  spedesy  which,  owing  to  its  extensiTe  dktxibatioo,  becomes  modified 
to  a  great  extent  That  these  modifications  are  not  hypoihetical  he  has 
proved  bj  submitting  the  i^ant  to  Taiious  conditions  of  scmI,  temperatcre, 
water,  etc  Subsequentlj  to  his  experiments  he  applied  to  sereral  Europon 
botanists  for  specimens  of  J.  rfp€«i^  and  from  an  examination  of  them  he 
coQcindes  that  the  species  described  bj  limaeiis  in  1747  as  J.  npens  hu 
remred  the  fiidlowing  twelve  names : — adaeemden*^  difuMa^  groMdifUn^ 
ftfloid^K  potffftmoidtif  Mmwudu,  ramuUmL,  ADartzumo,  jCoicmi/cra,  aUerni- 
f^iitK  J  tuivmiaiieak  and  jIvitaML  He  gives  the  following  as  its  distzibatioiL 
It  b  found  in  Asia,  Africa,  America,  and  Anstnlia.  In  Africa,  from 
Abrieis  to  the  Ckpe  of  Good  Hope,  and  from  Senegal  to  the  Isles  of 
Maazttic»  and  R«Hiniiin.  In  Asia,  from  Syria  to  India  and  CeyloD.  In 
Ameiici  the  extreme  points  are  Kentui^  and  the  Rio  de  la  Plata,  Mexico  . 
andBahoL 

Emvkorhim  paimstrU  im  Smmti^—The  Bcr.  Thomas  Hntdunson  writer  to 
infofu  tt&  tkst  this  |rfant  was  reaDr  ducovcved  br  3i[r.  James  Edwards,  wbo 
foond  it  in  Blackbm^  Wood,  Dttchler.  The  wood  has  lasdv  been  cut  down, 
jo  tkiS  5{^Kinwf»  cinnoc  be  found,  bat  Mr.  Edwards  hopes  next  year  to  find 
the  puLu:  AS  p^«&uful  a*  ever. 
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rV  S.t"».t;?  y  F-sr  I*  *v  J«i«wu  BokfV. — Os:  this  sabjecc  a  |Mprr  wi* 
revfc<:  c-y  Mr.  LiT>;^j  42?  i  Dr.  Gilben  hdixe  the  lite  meedn^  of  ihe  Br::>Ji 
A>«?vV-i:xd  N:cie  titie  sirce,  Banxi  LwHc  asserted  that  the  fit  of  heHi- 
>-x-x::*  i~:r:iil5  wTfc*  iz.  ^:t>»s  pirt  ^iettv^d  fc^rzi  the  hydio-<aitoa  of  their  f'»i 
>c:  -iLiijic,:  dufc  >e  rcxrxnid  Vv  the  zitr.'onaic*  §sli5Ca:>cesw  This  tbe:cy  «u> 
,ctv>j<rvt  bv  I>:-,-:;jL-<  Jizsi  Rrcssc":^-:;:,  wh:*  ifterwAris  ia  paft  s:p>?rKe*i  it : 
>c:  1:  t*>;  vVc;:^s!i.  ,-c  A^-cTilnril  Cbfcii*csv  hzjl  Ix^  y^ar  at  Mzni^L  M. 
V.'i.:  .>;-:i.wl  ti^i  v^C!:'I*tsi.cc>  AZri  ass<er:c\i  tia.t  the  f^t  cf  bel^ivoca  2*  denreJ 
trviu  ti-,'   r.;tr.\y:i«:o*  i-Iecsects    :c  tb;    f.xxL    Messr?^  Lawes    mi.  Gilrer: 

:  rVj:  A  iircf  rr.CK'c^.'c  cf  tie  fit  :£  irfirtivrci  f&ttesed  fx-  > — -r  fx*i 
Xi.>t  >r  .^Tfr.T-*.^  fr.-ax  :ci>;c  5CL'S!Cit:'.'^>  t2az  tie  ftt  iz  their  f.x>i  :  ±  Ttii 
^Vec  Sfvl  .c:  tiR-  rxv.-si  4^cc:cc^f  ittter'---  t:ol  zitxri  of  ti»e  5^c^i-"p  fs: 
;:i.>t  >   -.•oAV.':«.v\  t?,'c;:L  taie  j»^o-ij-£n:« ;   "5    Tb*t  tin^  riir.-*:?^r :c5  02- 

*^''S^''^>  ^'-^  *^  ^s'csrizr^xyifflxNc?:  <-je«iL»£a:t>. 

WW'  »>'  4.11  '.VmAft-fc,  /—It  is  ta>f  zskixjf  jTHRT  t,'  li  z:;*cr=iPe!t  t  :ir  that 

•^  ^  tW  ^-ckoL  «  aaa*:  j«a£  it  cvcoeir  tininrs.     A  Ittije  .-€  the 
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^^^^HHpowed  to  escape,  produces  iiitrotts  acict,  whicb  acts  as  a  powcTftil 
^IH^^HE  It  is  suggested  that  a  small  instmuient  upon  tLis  principle 
mi^ht  he  Cfmj^tnict^l  far  domestic  use,  on  the  sajue  plan  iim  a  Dolxireiner'a 
lamp. — (^emi^al  Nettsi,  Aug,  3 1st* 

A  Componnd  of  Omik  of  fTarfmtwm  find  Pot4f4^ — ^M.  Statiiskui  Meunier 
Ims  described  a  curious  compound  of  tliis  kind  to  the  French  Amdeiuy* 
Borne  time  ft^«  he  stated  that  oxide  of  ciLduiiuui  dissolves  readily  l>y  fusion 
in  potii^h  or  iiodn,  a  deiinit-e  ca^liniate  of  p«.*tji.sh  hein^^  formed.  He  *^\ve^  tha 
followiiig  account  of  the  proce,ss  : — Fuaed  [>otash  is  mituniteti  with  oxide  of 
cadttuuin,  at)d  while  the  mixture  is  kept  in  a  state  of  fusion  a  cold  solution 
of  pniaiJi  is  carefully  add(Hi  After  each  suldition  of  the  solution  a  white 
pi^pitate  fonusj  which  redisaolves  ;  bnt  after  a  time  tlii»  precipitate  Ijccomesi 
pemmnent,.  When  this  happens  the  author  stops  the  yjroccssj  ai;d  allows  the 
mixture  to  eo<>l  slowly.  It  tltui*  l»*conies  a  ciystaUine  uijiks,  but  at  the 
bottom  some  of  the  'white  precipitate  is  found.  The  crj'st^lj*  do  not  entirely 
dissolve  in  water.  The  iiijuitl  is  seen  to  l>e  full  of  pearly  shining  seniles, 
wbich,  Tvheu  collected,  are  found  to  be  quite  insolulile  in  \mter,  and  to  be 
rich  in  oxide  of  cadrajuni*  They  are,  in  fact,  acconlinjj  bo  the  author, 
hydmted  ciwlmiate  of  potaidi,  but  he  haii  not  yet  obtained  them  iii  suflicieut 
qimntity  to  analyze*  The  compound  k  hydrated,  he  says^  for  a  prolonged 
boiJing  with  a  solution  of  potash  decomposes  il,  aud  causes  a  deposition  of 
oxide  of  cadmium  ;  it  containa*  Ciidmic  oxide  combine*!  with  potash,  for  acida 
eaiue  the  disappeamnce  of  the  $calcsj  and  produce  auioqiliaus  liyi Irate  uf 
oidde  of  cadmium  soluble  in  aa  excess  of  the  acid. — Vide  VompUs  Mendu^f 
Aug*  20th, 

^y  FcTitjtidt  of  ^y^rfro^en,— Schoenbein  has  been  punning  Im  iiiresti|j:utions 
Tlpan  this  compound.  He  states  that  a  solution  of  peroxide  of  hydrogen 
laay  be  concent r[it4>d  by  boiling,  and  almost  completely  dehydrated  by  eva- 
pomtiun  over  sulphuric  acid  and  under  an  aii-pump,  at  the  ordinaTj  tem- 
perature. The  peroxide,  though  less  volatile  than  water,  yet  posseesea  a 
diaftiiict  degree  of  volatility,  as  M,  Scboenbein^s  experiments  denionatmte* 
FOttir  paper  satumted  with  solution  of  H  0^,  anddried  at  the  ordinary  terapem- 
tnre,  wiU  give  aU  the  reactions  of  tlie  ^leroxide.  Such  a  strip  of  imper  touched 
"rith  acetate  of  lead  is  rapidly  coloured  browniih-y allow  ;  touched  with  a 
mixeil  solution  of  ferrid-cyanide  of  potassium  and  a  persalt  uf  iron  it  becomes 
blue  ;  witii  a  diluted  mixture  of  ^sulphate  of  iron  and  of  iodi<:k  of  potassium 
with  mtitrcb,  a  deep  blue  colour  is  produced  ;  a  solution  of  chromic  acid  con- 
Caining  iHulplmric  acid  ako  gives  a  blue  colour,  M,  SehoeuWin  has  found 
that  when  a  piece  of  thiii  prepared  paper  h  placed  in  a  bottle  of  o^one,  it 
L^Qtase^  to  give  the  rettctions  of  peroxide  of  hydrogt*u  ;  f«»r  the  peroxide  is 
H|||-rerted  by  the  o3?ouo  into  water.  He  records  i^evenil  other  rciictiouH,  all 
^  rf  which  show  that  for  puqwaea  of  testings  the  paper  is  ec^ially  valuable  m 
llie  solution  of  jieroxide.— Vide  Jonrnul  fiir  PraJdMte  fliitnu. 

CimiposUion  of  Oil  of  Samphirt. — The  connnon  plant  so  nuich  i^sed  in 
certain  parts  of  Etiglund  as  a  pickle  lias  l»ccn  analyzed  by  M.  Humuard,  who 
Ins  pvea  the  fullowjng  minute  account  of  the  properties  of  the  volatile  and 
fixed  oils  which  this  umbelliferous  plant  contains  :— The  oil  of  samphire  is 
composed  of  a  lijtjht  anil  a  hejivy  oil,  the  latter  separating  from  the  milky 
distilled  water  on  f^tanding,  the  former,  whidi  is  tbc  arumatic  oil  of  the 
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plant,  floating  on  top.  This  is  limpid  and  mobile  when  recent,  has  a  svni 
odoor,  and  hot  aromatic  taste.  It  boils  at  about  350*  Fahr.  Its  spedfie 
giayity  is  980°  at  55*  Fahr.  It  is  oxidized  by  the  air,  beoomea  thick  and 
heavier  than  water  ;  when  recent  it  remains  floid  at  49^  Fahr.,  but  the  dd 
•oils  deposit  sUky  needles  when  cooled.  Farther  inTestigatum  foond  this 
body  to  be  a  result  of  oxidation,  and  to  be  an  acid,  and  the  oil  itself  to  yield, 
by  the  action  of  weak  nitric  acid,  a  hydmret  of  a  compound  radical  psnDd 
with  benzyl,  which  the  author  calls  ^'  crithmyle,"  and  which  forms  oranbint- 
tions  with  chlorine,  bromine,  and  iodine.  The  acid  by  oxidation  is  aithmie 
acid.  The  fixed  oil  of  the  fruit  is  siccative,  of  an  orange-yellow  colour,  and 
oxidizes  readily  in  the  air  to  a  brown  soft  solid. — ^Yide  Journal  de  FkoTmaeiL 
The  Montpelier  Spring  at  HcarrogaU, — The  mineral  qnringa  of  Harrogste 
seem  to  possess  a  composition  different  from  those  of  other  localities,  and 
appear  to  be  undergoing  a  gradual  change  of  constitution.  Dr.  Shendan 
Muspratt  states,  in  a  communication  to  tJie  Chemical  New9y  that  though 
Hofmann's  analysis  in  1854  did  not  indicate  the  presence  of  chloride  of  iron, 
that  substance  has  since  been  found  in  them  by  himself.  Sulphates  hafe 
disappeared  from  the  springs,  and  chlorides  seem  to  have  taken  their  place. 
In  the  Kissingen  water  Dr.  Hofinann  found  neariy  forty-two  grains  of 
carbon  of  magnesia  and  no  carbonate  of  lime ;  now  it  oontaina  about  half  a  • 
grain  of  the  magnesian  carbonate  and  sixteen  grains  of  the  lime.  Hie 
following  is  the  composition,  as  from  the  latest  ^malysis  : — 

Grains  la  Impetial  gBOoa. 
Iron  carbonate      3*106 


Baryta      „  

Lime         „  

Magnesia  ,,  

Calcium  chloride 

Magnesium    „       

Potassium      „       

Sodium  „       

Strontium,  lithium,  &c. 


•517 

16-262 

•497 

124112 

56-074 

5-408 

650-409 

Traces. 


856-385 
Simple  Process  for  obtaining  Soda  from  ScUt, — An  ingenious  and  chei^ 
process  for  this  purpose  has  been  devised  by  Mr.  Walter  Weldon.  It  oonsisfcB 
in  placing  within  a  vessel  capable  of  resisting  the  necessaiy  pressure,  common 
salt  and  carbonate  of  magnesia,  with  a  small  quantity  of  water  ;  and  then, 
by  pumping  into  the  vessel,  the  carbonic  acid  formed  by  causing  atmospheric 
air  to  traverse  coal  in  a  state  of  ignition.  The  carbonate  thus  becomes  bicar- 
bonate of  magnesia,  which  dissolves  in  the  water,  and  then  decomposes  the 
chloride  of  sodium,  chloride  of  magnesium,  which  remains  in  solution,  and 
bicarbonate  of  soda,  which  precipitates,  being  formed.  The  whole  process 
lasts  but  a  quarter  of  an  hour  at  most,  and  the  cost  is  only  that  of  the  coal 
used  in  forming  the  carbonic  acid.  A  moderate  heat  drives  off  the  second 
atom  of  carbonic  acid  from'  the  bicarbonate  of  soda,  changing  it  into  car- 
bonate ;  and  the  magnesia  may  be  recovered  from  the  chloride  by  evaporating 
the  solution  containing  it  to  dryness,  and  raising  the  residue  to  a  temperature 
below  redness. 
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Cimtmiiofm  in  P«ars. — Thowj  peculiar  gnmulm-  coDcretiona  of  pears,  with 
irhiob  almost  eTery  one  is  familiai*^  \mve  been  examined  Irj  Herr  Erdjuann, 
who  hfta  discovered  a  new  prlneipie  in  them,  tx>  which  he  jj'.Wm  the  name  of 
Gl^codiupoae.  When  tltiB  flukstimoe  is  IcMiclied  with  an  acid,  it  Bpiita  up  mti> 
f^oooie  mod  m  new  mMmm  (kmpomf  iMxh  is  insoluble,  and  who^e  fommk 
i»  Cj ^  H, ^  0, ,,  Herr  Erdmann  was  led  to  the  duoov^rj  by  an  anaXfam  of 
the  concretions  iiiacharged  from  tlie  intestines  of  a  patient,  who  hsA  tteben 
buTreljr  of  the  pears*— -4 emetic/*  du  Chimie^  cxxriiL 

Th^^  Eitmnlial  Fnneiplt^  of  Anii^4!d. — ^It  ban  been  pointed  out  bj  MM. 
l^andenber^  iind  Lererkus,  in  a  recent  memoir,  that  aniseed  con tn ins  a  pecu- 
Biir  essential  principle,  which  they  mil  anethol  1%  m^  crystalline  body, 
distilling  without  decompoaition  at  234"-  It  appears  to  be  the  jnetHylic  ether 
of  Ally! phenol — Comptes  Rendu^^  Jitly  16th« 

Hmctmm  of  (^iinhie  and  Qmnitiine, — An  important  imd  useful  distinction 
between  the  natutiaa  of  these  two  substances  has  been  pointed  out  by  Herr 
Schwartzer.  It  relates  to  the  behaviour  of  chlorine  water,  ferrocyanide  of 
potaesiutu  and  ammoni^^  toward  sulphate  of  quinine  and  sulphate  of  quinidine. 
With  both  the^  salts,  a  red  colonration  is  prodaced,  but  in  the  caae  of 
qaintne,  the  colour  nipidil}'  disappears,  whilat  in  that  of  the  qttitiidine  a 
bulky  and  persistent  precipitate  is  obtaiued.      • 

Combimxiion  of  Ferro-eyaTiidt  qf  Fotasmim  ieitkMitrmtm  qf  Fotamuim  and 
k^^Herr  Dr,  Martitui  hag  found  this  curious  compound  in  the 
'  Uqnor  of  the  prussiate  of  potash  when  saltpetre  has  been  used  in 
pfcpai&tion.  It  id  of  a  pale  yellow  colour,  and  forms  very  beautiful  crystals 
which  become  phosphorescent  in  a  high  degree  when  mbbed  together  in  the 
daik.  lb  Ute  tabonitoij  it  may  be  prepared,  by  adding  solution  of  the  prus- 
sxate  to  boiling  solutions  of  the  nitrates  of  pota^ium  aiid  sodiuin.  The  gait" 
petre  is  fiist  allowed  to  ctystallixe  out,  and  then  the  crystals  of  the  new 
oompotrnd  are  poured  from  the  mother  liquor  by  slow  evapomtion.  At  a  high 
teiiiiMeairtii«  the  crystals  explode  like  gunpowder. — Joumd  fiir  }walt%$ckc 

Th€  t^mnieed  Comii^itm  of  ABufnint^id Bodiet^—A  very  interesting  essay 
on  the  above  has  been  publiahed  by  M*  A*  Comniaile,  who  records  some 
noyel  fiMTt^  The  analysis  of  gluten  showed  thia  substance  to  consist  of  five 
otben  :  (1)  Imtine^  the  hbrin  of  gluten ;  (2)  Silmm,  the  caseia  of  gluten  ; 
(3)  Glutine  ;  (4)  Mitdn  ;  (5)  ,^odm^  the  albumen  of  gluten.  Coagulated 
and  fresh  albumen  differ  in  chemical  m  well  as  piiyiicul  properties  :  they  have 
different  sola biii ties  in  acid,  and  the  latter  holds  in  suspension  a  peculiar 
principle  which  is  eliminated  by  heat  M.  CJomraaile  put  a  recentlynitriick 
eoin  in  fresh  albumen^  and  haTing  coagukted  the  latter  by  heat,  be  removed 
the  coin,  whii&  he  fotmd  abaolately  oorrodetl  and  blat-kened.  Uncoagulated 
albiioien  has  no  action  on  silver ;  nor  has  the  yolk  of  egg  imy  such  action 
either  in  the  raw  or  coagubted  condition. — Vidu  JcmrjMii  ill  PAamtod*?, 
August,  186a 

Adi&fk  of  Neviral  Tersulpfudt  of  Almnina  mi  Waier.^-MT.  Biid,  of 
BirminghaiUf  who  has  just  read  a  paper  on  the  above  subject  before  the 
British  Asfiociation,  hm  sent  us  a  specimen  of  the  fluid  he  employa  ia 
purifytDg  water.  We  must  question  the  accuracy  of  Mr,  Bird*s  Assertion, 
thai  the  tersnlphate  remoTca  all  the  oiganic  matter  from  water.    When  it  h 
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added  to  water  which  contains  much  organic  colouring  matter,  it  throws  down 
this  latter  ;  but  we  doubt  that  its  purifying  action  extends  beyond  this. 

A  Peculiar  Ironstone,  which  was  found  about  eight  miles  from  Neuban, 
was  described  by  Dr.  Phipson  at  the  last  meeting  of  the  British  Association. 
The  specimen  was  that  of  a  fine  red  quartz  rock,  penetrated  by  a  biiUiant 
steel-looking  ironstone,  appearing  more  like  the  metal  itself  than  an  ore. 
Analysis  showed  it  to  contain  57  per  cent,  of  perK>xide  of  iron  ;  23,per  cent 
of  magnetic  oxide  ;  19  of  quartz  ;  and  traces  of  manganese.  It  yielded  iron 
of  an  excellent  quality,  but  difficult  to  smelt  From  the  nature  of  the 
haematites  in  this  district.  Dr.  Phipson  draws  the  conclusion  that  they  hare 
been  formed  under  geological  circumstances,  different  from  those  attendant 
on  the  formation  of  our  English  hsematites. 


GEOLOGY  AND  PALAEONTOLOGY. 


A  Peculiar  Conglomerate. — Mr.  John  Kelly,  of  the  L-ish  Geological  Society, 
has  addressed  a  letter  to  the  editor  of  the  Ckological  Magaxine,  describing 
a  peculiar  conglomerate  bed  which  is  on  the  shore  at  Gushenden,  in  the 
county  of  Antrim.  The  mass  is  about  fifty  feet  above  the  sea,  and  some 
thirty  yards  long  and  wide.  It  is  composed  of  round  pebbles  of  quartz  rock, 
from  two  to  four  inches  in  diameter  ;  and  they  occur  so  closely  packed,  that 
every  one  is  in  contact  with  another,  and  no  room  left-,  except  for  the  sand 
which  cements  them,  and  which  fills  the  openings  between  the  pebbles,  when 
originally  heaped  together.  These  pebbles,  as  just  stated,  are  of  quartz  rock, 
and  therefore  all  of  one  kind.  There  is  no  actual  rock  of  the  some  kind,  on 
the  shore,  nearer  than— (1)  Malin  Head,  or  Culdaff,  in  Donegal ;  (2)  Beldeig, 
east  of  Belmullet  in  Mayo,  where  it  occupies  the  shore  for  fourteen  miles  ; 
and  (3)  in  the  twelve  bins,  near  Clifden,  in  Connemara,  where  it  forms  bands 
interstratified  with  Mica  Slate.  This  mass  is  backed  by  a  hill  of  brown 
Devonian  grits  and  shales  interstratified,  which  extends  from  Cushendun  to 
Gushindall.  lu  both  those  rocks  are  a  few  round  pebbles  of  quartz  rock, 
similar  to  those  in  the  mass  on  the  shore,  but  in  the  rocks  of  the  hill  they  are 
thinly  disseminated,  perhaps  six  or  ten  of  them  to  a  cubic  yard.  Mr.  KeUy 
desires  to  know  how  the  quartz  pebbles  came  together  unmixed  with  any 
other  species  of  rock.  The  answer  which  the  editor  of  the  Geological  Magazine 
gives,  in  a  footnote,  seems  very  like  the  correct  one.  It  is  to  the  effect  that 
in  the  grinding  of  the  several  elements  which  were  being  rubbed  together 
to  form  the  conglomerate,  the  softer  ones  became  reduced  to  powder. 

The  Metamorphic  and  FossUiferoiLS  Eocks  of  Galway. — These,  which  have 
been  thoroughly  described  by  Professor  Harkness,  of  Queen's  College,  Cork, 
in  a  paper  lately  read  before  the  (Geological  Society,  appear  to  consist  in 
great  part  of  a  contorted  gneissose  rock,  striking  east  and  west,  with  a  pre- 
vailing southerly  dip  toward  the  granitic^  area  of  Galway  Bay.  Quartzose 
rocks,  exhibiting  great  folds,  give  rise  to  the  bold  mountainous  scenery  of 
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Oonnemain  ;  and  reposing  on  these,  and  pa&aing  underneath  the  gneisKC 
strata,  is  a  band  of  sorpentinoMs  limestone,  the  structure  of  wUich  is.  not  of 
jmim&l  origin,  but  results  solely  frotu  niiiioml  asijocmtion.  The  gneissoie 
£i>cks  on  the  north  are  covered  unconfomiflbly  by  sandstones,  the  fosisils  of 
which  indie^it^  the  hi>mon  of  the  Upper  Lkndovery  rooks,  Tlieae  meta- 
morphic  p^cks  corres]>ond  with  tJiose  of  the  Highlands  of  Scotland,  represent* 
ing  the  Upper  yuiutx  rock?*^  upper  Limestone^  and  Upper  Gneiss,  the 
positions  of  which  are  known  in  corusefpienc*  of  the  Lower  Limestones  at 
Durness  having  been  detemuntKl  to  be  not  lower  than  the  LhindeiJo  Flags. 

7%e  Bok^muiti  G^ittM  and  the  Eoiiton.—A  very  important  memoir  by 
Pttjfessor  Hochstetter  has  been  read  before  the  Vienna  Acuilemy  of  Sciences* 
*Flie  Professor  give«  in  the  fet  instance  a  sketch  of  the  discoveries  in  Ireland 
and  in  Oanada,  and  then  proceeds  to  discuss  the  relations  of  the  Bohemijtn 
gneiss.  This  he  dc^ribesi  its  comintiug  of  two  j^T-eat  series  of  gneissose  and 
gmnitic  rocks,  jFreat  enfolding  of  which  fomi  the  nTOinitain-ranjre  of  the 
Bohmerwald,  The  lower  (1)  m  Gumbera  "Gojic  Gueias,"  and  the  upper 
series  (S)  is  his  *'  Hercynian  GueUs  ;"  this  latter  con tjiins  (like  the  I^urcntisin 
Gneiss  of  Canada)  bc^ls  of  graphite  and  of  Her|H?ntinous  marbie,  Febbles  of 
quails  in  it,  and  itn  bituminous  odonr  when  stmck  with  a  haniuier,  had 
iliiady  satisfied  Dr,  Hochstett^r  of  the  &edinieufcary  character  of  the  marble  ; 
and  he  sent  some  of  the  green  variety  (from  Knimmau)  to  Dr.  Carpenter,  who 
determined  the  presence  of  Eo^on  in  it.  The  upper  gneiss  h  t^ucceeded 
uneonforujubly  by  (3)  inica-sichist,  here  referred  to  the  Upper  Laurcutian ; 
this  by  (4)  clay-alates  ;  and  (5)  the  "  Fr/ibram  schists "  (with  Annelid- 
majtk3^^FriUt:Ji\  which  are  tnbnlated  together  as  equal  to  the  Lower 
Cambrian  or  Longmynd  rocks  of  Britain,  and  the  Huronian  of  Canada.  In 
the  diiigram,  however.  No,  4  is  coufommble  to  No.  3  ;  bnt  there  is  a  violent 
unconfoniuty  between  No,  4  and  No.  5.  The  Przibram  grauwacke  follows 
nextj  and,  with  the  **  Ginetz  beds  ^  (or  **  Primordial  beds  *^  of  Barrande),  is 
grouped  as  the  Upper  Cambrian  of  Britain,  and  the  Taconic  beds,  or  Potadiuu 
lABdstone^  of  North  America 

HUtwced  Mtsmrch^s  oh  th^  Btmte  Agt* — ^This  is  a  subject  which  has 
recently  engaged  the  attention  of  M.  Chevreid^  who  has  been  delivering  some 
essays  upon  it  before  the  French  Academy.  The  French  chemist  has  brought 
the  light  of  ChiT*ese  Uteratnre  to  bear  upon  the  problems  of  the  "  Stone 
Age,'*  and  hjis  discovered  in  certain  writings  of  the  date  of  1122  B.C. 
distinct  allusions  to  the  use  of  arrows  pointeil  wjtli  stone.  Having  cotnninni- 
cated  the  fact  of  this  discovery  to  M,  Stanislans  Jidlien,  that  gentlemmi 
stated  that  in  recently  digging  in  the  ruins  of  an  ancient  CJuoese  fortress 
stone-headed  arrows  were  found  in  abundance. 

Tft«  Qtohgij  of  Moimi  i<inm.—A  highly  interesting  paper  upon  the  geology 
of  this  mountain  was  read  before  the  Geologicid  Hociety  at  one  of  its  late 
meetings,  by  the  llev.  W.  Holland.  Mr.  Holland  describes  tlie  physical 
features  of  the  peninsula  as  being  in  the  north  an  extensive  plateau  of  creta- 
eeoui  limestone,  bounded  on  the  south  and  undernm  by  a  mountain-range 
compound  of  schists,  porphyric;*,  and  sjenite.  Near  Jebal  Serbal  is  a  moun* 
tftin  of  Nummulitic  limestone  ;  and  a  limestone  apparently  of  more  recent  date 
oocurs  neiir  Tor  and  Tt^js  ^lohitmmcd.  The  author  further  stated  that  in  some 
pitrts  of  the  peniDHula  the  syenite  mountains  are  capped  by  a  considerable 
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thickneaB  of  horizontal  beds  id  saDdstoney  which  are  mialteied  at  their  eoataet 
with  the  syenite,  lliia  sandstone  fonned  the  great  mininfr  district  of  tke 
Egyptians  in  Sinai,  and  is  now  worked  for  hir^uoisety  whidi  appear  to  oeeor 
more  or  less  in  veins.  Raised  beaches  were  discorered  by  the  anther  on  At 
western  side  of  the  peninsola,  at  elevations  of  from  twenty  to  thirfy  fiect 

Tlu  Belgian  Bone  Caret.  —  Quite  recently  a  paper  was  proaented  on  thm 
caverns  to  the  Cotteswold  Naturalists'  Field  dub.  It  was,  we  believe^  tbe 
product  of  the  joint  labours  of  the  Bev.  W.  S.  Symonds  and  Sir  W.  Y. 
Guise,  and  treated  of  the  Caves  of  Fuifoos,  near  Dinant.  The  authofs  ex- 
pressed the  opinion  that  the  geological  period  of  the  entombment  of  the 
human  jaw,  with  the  remains  of  the  extinct  animak  with  which  it  wasano- 
dated,  maybe  assigned  to  the  epoch  known  to  geologists  aa  the  law  Umdihft 
period  of  Prestwich,  a  period  recent  in  a  geological  sense,  but  enonnomlj 
remote  when  measured  by  tinuj  for  the  cold  of  the  Glacial  epoch  was  not  alto- 
gether passed,  and  the  extinct  mammalia  were  still  in  existence.  It  wts  tbe 
period  of  the  deposition  of  the  old  river  diifls  of  Mencheconrt,  near  Abbe- 
yilie,  which  contain  their  human  flint  implements,  interbedded  with  the  boBSB 
of  the  mammoth  and  rhinoceros  ;  the  period  of  the  deposition  of  the  andent 
river  beds  near  Salisbury,  and  other  parts  of  England,  which  teach  the  suae 
history,  and  also,  they  believe,  of  the  English  bone  caverns.  It  happens,  how- 
ever, that  a  good  deal  of  the  materials  of  Mr.  Symonds'  paper  were  obtamed 
from  M.  Dupont,  who  is  employed  by  the  Belgian  (Sovemment  to  investigile 
the  caverns,  and  who  was  visited  by  Mr.  Symonds  during  his  tour.  This,  at 
least,  is  the  assertion  of  a  contemporary,  and,  if  it  be  true,  Mr.  Symonds  is 
much  to  blame.  However,  we  have  no  doubt  that  something  is  to  be  said  on 
the  other  side,  and  we  trust  that  in  our  next  issue  we  shall  be  able  to  offer 
some  contradiction  to  the  following  assertions  made  in  a  letter  addressed  to 
the  Beader,  of  September  8th,  and  referring  to  Mr.  Symonds*  paper  on  tlie 
Belgian  Caves :  —  ^  Taking,  as  I  do,  some  interest  in  these  caves,  I  cannot 
reprobate  too  strongly  this  disingenuous  and  underhand  publication.  All 
those  who  have  visited  the  Belgian  caves  near  Dinant  know  that  M.  Edouaid 
Dupont  is  employed  by  the  Belgian  Grovemment  to  make  the  scientific  investi- 
gations into  these  caves.  M.  Dupont  will,  in  time,  publirii  his  own  report ; 
and  it  is  a  breach  of  good  faith  for  any  person  who  may  have  visited  Dinant, 
and  inspected  M.  Dupont's  collection,  or  who  may  have  enjoyed  that  generous 
man's  hospitality,  to  publish  without  the  knowledge  of  the  original  discoverer 
a  garbled  and  untrue  version  of  the  &ctB." 

(Geological  Crold  Periods,  —  The  various  periods  of  the  worid's  geological 
history  at  which  gold  has  made  its  appearance  on  the  earth's  crust  is  a  sub- 
ject of  the  highest  interest  and  importance,  and  has  been  ably  dealt  with  in  a 
paper  by  Mr.  David  Forbes,  and  which  has  been  just  published.  He  divides 
the  Gold-epochs  into  two,  thus  : — (1)  The  older  or  auriferous  granite  outburst ; 
(2)  The  younger  or  auriferous  diorite  outburst.  The  first  occurred  some  time 
between  the  Silurian  and  Carboniferous  periods.  The  gold  formations  belong- 
ing to  this  period  present  themselves  in  Australia,  Bohemia,  Bolivia,  BrazU, 
Buenos  Ayres,  Chile,  Cornwall,  Ecuador,  Hungary,  Mexico,  New  Granada^ 
Norway,  Peru,  Sweden,  Ural,  Wicklow  ;  and  also  such  deposits  of  gold  as 
are  found  intruded  as  quartz  nodules  and  veins,  as  if  interstratified  in  the 
Cambrian  and  Silurian  systems,  which  he  believes  to  have  been  rendered 
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auriferoiu  solelj  from  thebr  proximity  to  invisibte  or  now  enpecficbl  granites. 
TOe  n^wer  outburst  cut  through  stritta  contauxiug  fossils  of  deetded  Poit- 
oolitic  forms,  and  possibly  may  be  ob  late  b*  early  Cretaceous. 

Tli4  DolidiOsmtTU9.—T}iis  name  ban  l>een  applied  by  Miv  H,  G.  Seeley  to 
n  peculiar,  lixanl-like  seqi^nfe  of  tbe  Chalk  fonnation,  Mr,  Seelaj'*!  descrip- 
*tMK&  of  tha  CT^ture  indicates  for  it  a  position  between  tbe  serpent  and  tbe 
Hani 

Ihifi  Ikpodt  on  Urn  Weaver  HilU — Mr.  K.  Brown's  jmper  on  tbe  above, 
wbicb  WBA  read  b^orc  the  British  Association  nt  Nottin^^liani,  records  some 
imefiU  abbervationa.  It  dealt  witii  tbe  remarkable  depoj»it  of  sand  and  t'luy  in 
IJie  floutb  and  aouth-wost  flanks  of  WeJtver  and  of  Ciddon  low,  and  wbieb 
flOilli  lo  be  of  considerable  antiquity t  It  has  been  preserved  at  an  elevation 
of  betwi^n  l,i)iH)  feet  and  1,100  leet  from  subsequent  entire  d'jnuckti<.»ii  by  a 
ndge  of  York-dale  rocks  that  strt-tehoa  to  a  coiisjidemble  height  to  tbe  south- 
west, ef  the  at>ore*mentioned  hills.  The  deposit  consi^^t^  of  pure  w^hite  sili- 
oeooi  sand^  of  white  plastic  clay,  and  of  other  materials  derived  ap^jarently 
from  the  d«grudjiticm  of  the  MMaUmt  C^t,  the  Hunter,  and  other  focki  of 
the  district.  The  clay  and  satida  lionsist  almost  entirely  of  aiUca  mnd  alumina, 
AUd  they  are  extensively  used  for  tbe  making  of  hre4»ricks,  and  for  the  build- 
iiig  Aod  Uniag  of  aiudtm^-fnmace«,  and  for  other  puqioses  when  a  (mjiacity 
&f  iisiiAtiug  iii|rb  temperatiu*e  is  required.  This  bed  is  ovortaid  by  tbe  boulder 
cky  deposit  of  tbe  dii^trict,  and  the  author  hazarded  the  suggestion  that  It  may 
have  been  contemporary  in  its  origin  with  certain  of  the  later  tertiarics,  as, 
for  instance,  the  Korwicb  Crag* 

Tht  Mdamotj/hk  and  Lowtr  SUtifian  Backs  of  Ayrshire. — Mr,  J.  Geikie 
has  publisbed  a  memoir  on  the  above  rocka  sitmibo  at  GaTrick^  in  South 
Ayiihire.  He  divide.'*  the  metamorphic  rocks  into  four  aeries  : — (1)  Feld- 
spathlc  rocks ;  {*2)  dioritea ;  (3)  aerpentine ;  and  (4)  altered  limestone  and  calca- 
careous  jp^uwacke.  Further,  he  snb-diridea  the  feldapathic  rocks  into  (ct) 
amygdaloid  ;  (b)  pofphjry ;  (c)  breceiieform  ;  and  (d )  finely  caystaUine  fel- 
atane^  He  diridea  the  Aerpentine  rocks  into  scbiatoBe  and  compact  Aftar 
gmng  uttmerons  detaik,  he  arrivee  at  the  following  oonclusioiis  :—  (I)  That 
the  steata  owe  tlieir  metamorphiam  to  liydrothermal  action.  (2)  That  tbe 
vmrying  mineialogicai  character  of  the  rocks  m  due  principally  to  original 
dxl&Teiioea  of  chemical  compoaition,  and  not  to  infiltration  of  foreign  matter 
ftfe  the  time  of  nietamorphiam.  (3)  That  the  highly  alkaUne  portions  of  the 
itnl*  have  been  uu^t  euaceptible  to  change.  (4)  That  in  beds  having  the 
mas  compositioii,  but  eschibittn^  varioua  degree  of  altemtion,  the  iiitcuiiity 
€f  the  metamorphism  haa  been  in  direct  pr(jportion  to  the  amount  of  water 
ptmm%  in  the  strata.  (5)  That  in  some  pUcea  the  rodca  have  been  reduced 
to  a  paatj  condition. 

Mmc  want/  rr»t*  «re  iln^r^  F — In  answer  to  this  queetloii,  Mr.  J.  E. 
Taylor  says  four  :— The  coralline,  red,  Korwich,  and  upper.  Puhliahed  tablas 
ahow  that  as  rec^da  the  percentage  of  recent  and  eictinct  sheila,  and  also  the 
nmiiber  of  apet^ies,  there  is  a  greater  difference  between  the  red  and  Norwich 
ciag^  than  between  thi?  red  and  the  upper.  The  difference  Iw^tween  the  two 
latter  was  hardly  in  the  pr^jportion  of  li  to  2,  whilst  that  of  the  two  fonner  was 
f  than  3  to  I.  Still  there  has  for  aome  time  been  a  growing  conviction  of  the 
rffekttonship  of  the  red  and  Norwich  than  of  the  red  and  coralline  crags. 
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Mr.  Taylor  has  giren  the  following  explanation  of  this  apparent  anomaly :— "In 
various  parts  of  Norfolk,  as  at  ColtishaU,  &c,  there  lies  at  some  height  abore 
the  true  Norwich  crag,  another  bed  of  shells,  varying  in  height  from  three  feet 
to  fifteen.  These  two  beds  are  widely  different  in  their  organic  remains,  the 
upper  bed  being  peculiar  from  the  total  absence  of  fresh  and  brackish  witcr 
shells,  those  it  has  being  marine  ;  secondly,  the  shells  of  the  upper  bed  indi- 
cate ^at  it  had  been  formed  in  deeper  water ;  and  thirdly,  the  sheUs  are  also 
of  a  more  Arctic  character."  The  Norwich  crag  is  everywhere  distingniahed 
by  its  littoral  character,  as  also  by  the  frequent  occurrence  of  fresh  and 
brackish  water  shells,  constituting  it  a  fluvio-marine  deposit.  EUiherto  it 
has  been  the  custom  for  geologists  to  class  both  these  beds  as  belonging  to 
the  Norwich  crag  series  ;  hence  the  apparent  difference  between  the  latter 
and  the  crag.  If  the  Norwich  crag  were  confined  solely  to  the  beds  alwsjs 
found  resting  on  the  chalk,  it  would  approximate  more  nearly  to  the  red 
crag  ;  but  by  taking  the  mean  of  the  upper  and  lower  beds,  and  summing 
up  the  total  as  belonging  to  the  Norwich  crag,  they  departed  from  the  true 
character  of  each,  as  well  as  from  their  relations  to  the  red  and -coralline 
crags.  In  his  further  observations,  Mr.  Taylor  combats  Mr.  Searies  Wood's 
idea  that  the  true  Norwich  ciag  is  the  representative  of  the  red,  by  showing 
the  difference  in  the  shell  deposits  of  the  two.  Mr.  Taylor  concludes,  as  we 
have  already  stated,  that  there  are  four  crags.  Vide  paper  read  before  the 
British  Association  at  the  Nottingham  meeting. 
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The  most  interesting  contributions  to  scientific  engineering  during  the  past 
quarter  are  to  be  found  in  the  papers  read  before  the  Mechanical  Section  of 
the  British  Association  at  Nottingham.  Of  these  we  may  briefly  enumerate 
the  following : — 

Resistatice  of  Wattr  to  Floating  and  Immersed  Bodies, — Professor  Rankine 
read  the  Report  of  the  Committee  appointed  to  make  experiments  on  this 
subject,  giving  the  results  of  220  experiments,  with  two  models,  four  feet  in 
lengtL  The  Committee  have  deferred  for  the  present  deducing  any  general 
laws  of  resistance  ;  but  Professor  Rankine  stated  that  the  results  of  the  ex- 
periments led  to  the  following  general  conclusions.  1st  That  agreeably  to 
what  was  previously  known  of  the  behaviour  of  small  bodies  at  low  speeds, 
the  resistance  increased  on  the  whole  somewhat  more  slowly  than  as  the 
square  of  the  velocity.  2nd.  That  when  the  velocity  went  beyond  the  maxi- 
mum velocity  suited  to  the  length  of  the  model,  as  ascertained  by  Mr.  Scott 
Russell's  well-known  rules,  the  resistance  showed  a  tendency  to  increase  at  a 
more  rapid  rate.  3rd.  In  all  cases  the  resistance  seemed  to  be  much  more 
nearly  proportionate  to  the  mean  girth  than  to  the  midship  section.  4th.  The 
resistance  of  model  A  when  totally  immersed  to  its  own  depth  was  almost 
exactly  double  of  its  resistance  at  the  same  speed  when  half  immersed. 
5th.  The  resistance  of  model  B  when  immersed  to  about  three  and  a  half 
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times  its  crwn  depths  wm  B«tisibty  mare  than  double  ita  t^aktance  when  lialf 
immersed. 

In  the  discussion  which  followed  the  reading  of  this  report^  Mr*  BatJej  and 
Admiral  Belcher  having  spoken  with  disapproval  of  hollow  lines  or  waT^e- 
lines  at  the  bows  of  aeargoing  vesjtek,  Profeasor  Kankine  pointe<l  out,  that 
the  wave-line  theoiy  consisted  of  two  bmnchea,  one  relating  to  the  fotni  of 
the  hows,  the  other  lo  the  rebtion  between  the  length  of  the  vessel  and  the 
speed  at  which  she  was  to  l>e  propelled  through  the  water.  He  did  not 
Attaeh  much  weight  to  the  hollow  bow,  but  thoughl  Uiat  much  was  to  be  said 
in  favour  of  the  theory  th&t  the  length  ah  ould  hare  a  certain  relation  to  the 
epeed. 

Frictiojt  of  SUnm  in  Cylinder, — Professor  Rankine  communicated  i»  paper. 
In  which  he  pointed  out  that  the  loss  of  power  caused  by  the  friction  of 
steam  is  compens^ited  by  the  heat  generated  by  tlye  friction,  the  work  don© 
and  the  heat  expended  being  both  diminished  by  the  same  quantity ;  the 
heat  generated  tendinj^  to  prevent  liquefaction  in  the  cvlinder, 

PendnUwn  of  Pr<sjectikii. — Captain  W.  H,  Koble,  R.  A.,  read  a  rolnminous 
paper  on  the  penetration  of  projectiles,  containing  the  resulta  of  a.  series  of 
€xp^n]ents  lately  carried  out  by  him,  under  the  direction  of  the  Ordnance 
Select  Committee,  The  cc*nclu«ious  arrived  at  may  be  aumine<l  up  aa 
tolTowa  :— 1st*  Where  it  *m  required  to  i)erforate  iirmour-plato  tlie  shot  should 
be  of  «teel  or  chilled  iron,  the  latter  being  nearly  as  effective  as  the  former  in 
the  case  of  solid  shot  2ud.  The  form  of  head  best  suited  to  the  perforation 
of  plates  is  the  pointed  ogivaL  l^rd.  To  attack  irouclada  effect i^'ely  the  guns 
tthould  beat  least  twelve  tons  weight  and  nine  inches  calibre,  tiring  an  elongated 
projectile  of  250  lb.  with  about  4^»  lb,  of  powder,  4tk  WTien  the  shut  ia 
of  hard  material  the  power  of  perforation  is  directly  proportional  t-o  its  vu 
rnvdj  and  univenHilly  proportional  to  it^  diameter.  5Lh.  The  reniiitance  of 
wrought-iron  plates  to  perforation  by  steel  projectdes  varies  as  the  square  of 
their  thickness.  6tk  8trikinj4  u  plate  rjbliquely  diminished  the  power  of 
penetration  in  the  proportion  of  the  size  of  the  angle  of  incidence,  7lh.  The 
r^istaoce  of  wrought-iron  plates  is  very  little,  if  at  nU,  increased  by  a  back- 
mg  of  wood,  but  ia  much  increaaed  by  a  ri«^^id  backing  of  iron  luid  wood  com- 
bined, or  other  suitable  material,  ^th.  Iron-built  ships  with  wood  backing 
more  resiatance  than  iron-clad  wooden  Khi|ja,  Mth,  The  best  fonu  of 
ing  seema  to  be  that  in  which  the  wood  k  combined  with  horizontal 
plates  of  iron. 

The  formula  arrived  at  by  Capt4iin  Noble  ia  similur  in  form  to  that  piib- 
-AbiA^y^^'  Fairbaim,  and  is  est^cntially  different  from  one  recently  pro- 
^mi  cm  theoretical  grouudEi  by  Dr.  l^mkinc* 

TtiTiud  unthr  the  £ntjlu!i  Chun  ml— Mv.  Hawkahaw  U  engaged  in  making 
tnal  borings  with  a  view  to  develoi>e  a  project  for  a  railway  tunnel  under  the 
Channel  between  Dover  and  Calab,  and  communicating  on  the  English  side 
with  the  Clmtham  and  Dover  Railway,  and  on  the  French  mde  mth  the 
J^orthem  of  Fnmce  Itailway,  He  propo^ies  to  carry  un  the  excavj^tious  for 
the  ttmnel  from  both  ends,  aiid  also  from  shaft*;  m  the  Channel,  at  the  top  of 
which  powerful  engines  will  be  erected  for  pitinping  and  winding  up  the  ex- 
cavated material,  and  for  supplying  motive  power  to  tlic  machluery  by 
which  the  e^ccavation  b  effected.^"  T,"  in  tht  Th/ia, 
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Ob  the  ocher  hmd,  Mr.  Geoc^ge  Rfmiagtoa  ii  of  opnion  tlHii  a  tmuMl  ot 
the  site  ptopoeed  bj  3£r.  Hawkahaw  is  impncCicaUe  on  acooont  of  the  ^^^rdlBj 
he  anlicipetes  in  keepiflf^  down  the  vster  in  a  ^elk  eacETBlion  of  thit 
megnitnde.  He  ihinfmi  prnpota  another  line  for  the  tonnel  bete cei 
DnngmeK  and  Cape  Gfimez,  whidh,  enaaif  aToidiog  the  ^nlk,  paaei 
throng  the  Wealdcn  fofmatioBy  eooRfldng  chieilj'  of  atraa^  daj.  The 
tnnnd  would  be  twentj-«ix  milea  in  length  from  Aon  to  dk(»e.  On  tiui 
route  in  ndd-dHmnd  there  ia  an  eiAmaiie  ahoal  with  only  ^eroi  feet  d 
wmter  iqpon  it  at  low-water  ^fing  tidea,  where  Mr.  Bemingfcon  ptopoaet  to 
coBftract  a  ihaA  pmeded  l^  a  1 
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MajCTOar  Fijme  tiu  dmmqmmet  of  Coai^ajeMm.— It  baa  been  hithoio 
soppoaed  that  mnacnlar  eneigj  was  the  resolt  of  certain  diangea  in  the  nibo- 
genoQS  or  albaminoos  consdtnenta  of  food  and  of  the  tiane ;  bat  reont 
researdieB  show  that  this  riew  is  no  longer  tenable,  and  that  the  onlj  intdli- 
gible  hjpothesis  is  that  the  oombostion  of  the  hjdroeazbona  is  the  soaroe  of 
an  the  medianical  power  which  animah  diqplaT.  Of  the  reoent  inrfitigatitinti 
opon  this  point,  a  reir  capital  anmmary  waa  giren  bj  Mr.  Grore,  in  his  kte 
addresB  to  the  British  Ajsociaticm.  Tranee,  sajs  Mr.  Grore,  haa  been 
prominent  in  advancing  this  view,  and  experiments  detailed  in  a  papa 
pablished  this  Tear  by  two  Swiss  Professors,  Drs.  Fich  and  Wislioeniis, 
which  were  made  br  and  upon  themselres^  in  an  ascent  of  the  Fanlhoni, 
hare  gone  ta  to  conJ&rm  it.  Haring  fed  themaelves  before  and  daring  the 
ascent  upon  starch  fax  and  sngar.  and  avoiding  all  nitrogenoas  compoonds, 
they  found  that  such  food  was  amply  sufficient  to  sopply  the  foroe  required 
for  the  journey,  and  that  they  felt  no  exhaustion.  By  i^^Hopriate  chemical 
examination  they  ascertained  that  there  was  no  notable  increase  in  the 
oxidation  of  the  nitro^nized  constituents  of  the  body.  After  calculating 
the  mechanical  equiTalents  of  the  combustion  effected,  they  then  state  as 
their  first  conclusion,  that  ^  the  burning  of  protein  substances  cannot  be  the 
only  source  of  muscular  power,  for  we  hare  heard  of  two  cases  in  which  men 
performed  more  measurable  work  than  the  equiralent  of  the  amoant  of  heat 
which,  taken  at  an  absurdly  high  figure,  could  be  calculated  to  result  from 
the  burning  of  the  albumen.^ 

Poiionoxu  Efiftsof  BiMuipkid^  of  Carbon, — ^The  toxioological  consequences 
of  the  administration  of  the  vapour  of  sulphide  of  carbon  to  ^nimmU^  bave 
been  very  fully  demonstrated  by  M.  Cloez.  Wlien  air,  containing  ^^  oi  itB 
volume  of  the  vapour,  is  allowed  to  act  upon  the  system,  it  produces 
serious  effects,  whidi,  if  not  counteracted,  end  in  death.  M.  Ooea  has 
performed  numerous  experiments  on  mammal^  birds,  and  reptiles^  Those 
on  rats  are  most  instructive.  A  rat  of  large  size  was  placed  under  a  bell- 
glass,  of  a  capacity  of  17  litres,  and  a  piece  of  cotton  wool  ntarated  with 
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ettlphide  of  earbc^E  wm  pkced  beside  him.  For  a  few  moments  tlie  animal 
jeni&med  perfectlj  quiet,  »eeming  to  take  in  long  breaths  ;  in  about  hf^lf 
a  mkitit©  be  began  to  rush  wildly  ahout^  n&  if  tryiug  to  avoid  the  vapour  j 
aoon,  howerer,  he  became  <^lmer,  he  had  a  few  convukive  lits,  and  then  he 
fell  upon  hi^  side,  still  bi^athiug*  However,  in  a  yery  short  time  reapiration 
cmsed^  and  the  rat  died  in  fouT  minutes  from  the  commencement  of  the 
€xperimeiit  On  xni^ln'Tig  a  po§i-mm'itni  oxamim^tion^  ^L  Cloet  found  that 
the  whole  tbstie  of  the  lung  was  congested,  the  bmin  presented  do  distinct 
Lesiotif  the  cayitiea  of  the  Iieiirt  were  fiEed  with  a  blaekish  bloo<l,  the  right 
auricle  continuing  to  contract  for  more  than  two  houra  after  the  death  of 
the  AnimaL  The  blood  globules,  as  seen  uoder  the  microscope,  were  not 
ailefed  in  form  of  general  appearance. 

AtiiAtk  of  Different.  Coloured  Lights  on  tJie  MeiincL — It  la  known  to 
phjaioIogisU  that  when  a  ray  of  light  falls  upon  the  retina,  the  impression  it 
|»fodiioea  remains  for  a  definite  period,  according  to  t^cuktion  about  the 
^m-d  cf  a  fte^ottd.  It  is  ihm  f^ict  which  u  used  to  explain  why  a  burning 
Vcand,  when  twirled  rapidly  round,  gives  the  appeamnce  of  a  ring  of  light. 
Bnt  till  quite  recently  it  bad  not  been  shown  whether  the  dilTerent  colours 
of  light  bad  the  aame  degree  of  peribtenoe  upon  the  retina.  Tbe  subject  has 
quite  lately  been  token  up  hj  the  Abbi^  Laborde,  who  shows  that^  jiiit  as  the 
priam  separates  the  colours  at  di^erent  auglets,  ao  the  retina  absorbs  the 
colours^  or  the  impre^ions  produced  thereby,  in  different  times.  In  con- 
ducting hia  experiment  to  prove  this,  the  Abb^  receives  the  sujilight  through 
an  aperture  in  a  shutter  into  a  darkened  chamber.  The  apertute  is  about 
three  millimetres  wide  by  six  higk  In  the  <^urse  of  the  beam  and  in  the 
middle  of  the  chamber  there  is  pliiced  a  disk  of  metal,  the  circumference  of 
whicJi  is  pierced  by  apertures  corresponding  to  the  aperture  in  the  shutter* 
Thii  disk  is  caused  to  revolve  by  clock-work  Belimd  the  disk  is  placed  a 
plate  of  ground  gkss  to  receive  the  spot  of  light.  The  diak  being  then  caused 
to  revolve  rapidly,  the  spot  appears  at  first  white*  but  as  the  revolutions 
heoeme  more  rapid  the  borders  of  the  spot  and  the  colours  which  auooeesively 
appear  are  in  their  order  of  !iUc<!ession  as  follow  :  hlue,  green,  red,  white, 

r^een,  blue,— Fi<i«  Cmnptts  Bertdn*. 
'^  Contraetik  Cmjfuscl&t  of  ilte  t-obftrum,^ According  to  the  inquiries  of 
Htn  Strieker  colofitrura  contains  two  varieties  of  corpuscles,  which  are 
Interestiug  objeehj  when  viewed  under  the  microscope.  The  corpuscles  at 
finrt  change  form  and  then  allow  fatly  globuleis  to  escape^  md  hence  the 
author  conc^ludee  that  the  envelopes  of  the  cells  must  be  made  of  iotne  very 
pbutic  auhetance,  ainco  they  show  no  indication  of  rupture.  Contractile 
corpuscles  have  been  seen  by  Herr  Strieker  in  coloatrum ;  these  resemble  the 
aame  bodies  in  pus  and  blood,  and  are  capable  of  peculiar  amteba-like  move- 
ment's, and  throw  out  prolongations  of  a  sarcode-like  materiaL  To  witness 
the  api^eanmces  which  Herr  Strieker  describes  it  is  necessary  to  keep  the 
oolostnim  at  a  temperature  of  forty  dcgreea  centigrade. 

Th^  Conlraclwns  q/  tkt  HtarL — Dr«  Paton,  of  TorontOj  giv6fl  a  paper 
detailing  many  experiments  and  observations  upon  the  movements  of  the 
heart.  The  es^ny  h  pabUijbed  in  full  in  the  Dublin  Quarta-ht  Journal  of 
Mtdical  Sei^n^e^  but  the  more  important  conclusions  are  as  follows  : — 1,  The 
dUatfttion  of  the  ventricles  is  syndironous  with  the  contiuctiou  of  the  auriclea* 
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2.  No  pause  or  interval  of  repose  occurs  during  the  dilatation  of  the  ventncki. 

3.  The  diastole  of  the  ventricles  precedes  the  systole.  4.  The  diastole  is  pro- 
duced with  a  power  and  vigour  which  lead  to  the  supposition  that  it  is  a  viul 
active  movement,  and  not  simply  resulting  from  the  mechanical  action  of  the 
entering  stream  of  blood.  Dr.  Paton's  experiments  were  conducted  chieflj 
upon  fishes  and  reptiles. 

The  Pacchumian  Bodies, — These  peculiar  growths,  which  are  met  with  m 
the  membranes  of  the  brain,  and  are  supposed  to  be  connected  with  ceitain 
diseased  conditions  of  the  nervous  system,  have  been  very  carefully  investi- 
gated by  Dr.  Charlton  Bastian,  of  St.  Mary's  Hospital,  who  condudes  from 
numerous  observations  that  they  have  no  serious  pathological  impwtance. 
They  are,  he  says,  perfectly  continuous  with  the  arachnoid  and  have  much  Uie 
aame  structure  as  this  membrane  of  connective  tissue.  Their  epithelium  is 
sometimes  arranged  in  multiple  layers.  They  are  developed  from  a  strocture- 
less  hyaline  substance,  which  grows  in  the  form  of  a  branched  net-w(vL— 
VUh  Micfi'OKopical  Journal,  July. 

The  State  of  the  Blood-corpuscles  during  Inanition, — M.  Panum's  inquiiies 
on  this  point  are  of  much  interest,  and  seem  to  have  been  Tery  carefully 
worked  out  M.  Panum  concludes  as  follows  : — "  (1)  The  proportion  of 
colouring-matter  in  the  red  globules  does  not  vary  materially  during  inaniti<NL 
(2)  The  relation  of  the  quantity  of  blood  to  the  weight  of  the  body,  as 
well  as  the  relation  of  quantity  of  the  principal  constituents  of  the  blood, 
does  not  vary.  (3)  The  absolute  quantity  of  the  blood  diminishes,  bat  not 
in  a  greater  ratio  than  the  total  mass  of  the  tissues.  (4)  The  relative  pro- 
portions of  the  several  constituents  of  the  blood  do  not  vaiy.  (5)  The 
blood  must  be  regarded  not  as  a  material  of  nutrition,  but  as  the  medium 
through  which  such  material  is  transmitted.  (6)  The  fibrin  and  globules 
are  not  nutritive  matters  ;  but  the  albumen  is,  and  it  is  this  element  of  the 
blood  which  suffers  a  slight  diminution  in  quantity  during  inanition.'' — Vide 
Gazette  Medical,  July. 

Termination  of  the  Nerves  in  the  Muscles, — The  views  of  Professor  Lionel 
Beale  have  met  with  a  very  determined  opponent  in  a  French  microscopist, 
M.  Rouget,  who  has  laid  a  memoir,  accompanied  by  numerous  microphoto- 
graphs,  before  the  French  Academy.  This  observer  states  that  the  nerves  do 
not  end  in  a  fine  net- work  of  delicate  fibres,  but  in  a  peculiar  terminal 
plate  or  disk  connected  with  the  sarcolemma.  He  uses  the  argument  of 
authority  against  Dr.  Beale,  and  says  that  "  all  other  observers  who  have 
devoted  themselves  to  this  subject,  viz.,  MM.  Krause,  Kiihne,  Waldeyer, 
Engelmann,  and  Letzerich,  and  more  recently  MM.  Kohnheim  and  Vulpian, 
have  all  admitted  the  existence  of  the  terminal  plate,  and  its  entire  inde- 
pendence of  any  nervous  net-work."  M.  Rouget's  observations  and  micro- 
scopic photographs  lead  him  to  conclude,  (1)  That  [the  terminal  division 
of  the  axis  cylinder  of  the  motor  nerve-fibre  constitutes,  by  anastomosis 
and  fusion,  a  terminal  expansion  of  finely-grahular  substance,  identical  with 
that  of  the  terminal  filaments  of  the  corpuscles  of  Pacini,  and  in  immediate 
contact  with  the  contractile  substance  of  the  primitive  bundle.  (2)  That 
this  nervous  expansion  is  traversed  in  every  direction  by  minute  canals, 
establishing  a  connection  between  the  numerous  nuclei  of  the  plate,  and 
communicfl^^'"''  ^^-obably,  on  the  one  hand  with  the  space  between  the  sarco- 
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leminij  and  the  contnK^tile  fibril]it%  and  on  tlic;  otber  luuifl  with  the  hiLerstie^ 
between  the  matrix  of  the  nervous  tabe  and  the  medullaij  layer.— Vide 
Comfiu  IknduB^  June  SG. 

An  ArtifidtdEyi  for  RestortTUf  Si^ht — An  appaTatus  of  this  kind,  ivhos© 
efficiency  wo  much  donbljius  been  described  byM.Blanchet^inapnper  hi  which 
be  detiiib  tht*  opemtion  for  iU  insertion  under  the  title  of  Helioprothesis.  The 
opeiwtiou  consmba  in  pmicturmg  the  eye  in  the  direction  of  the  tuit^rchposterior 
axis  with  a  narrow  bbtoury,  and  tntroduciiig  a  piece  of  apparatus  to  which  M, 
Blttnchet  gives  the  name  of  '^  phosphorcJ^  The  operation  in  most  instances 
produces  little  pain,  and  when  the  i^lobe  of  the  eye  liajs  nndergone  dcgeneiu- 
tion  there  is  no  pam  at  all,  and  the  "phosphore"  upparatui;  ja  introdueed 
without  djfliinUty»  The  deseriptiou  of  thii*  contrivance  is  this  :  **  It  consiata 
of  a  fiJiell  of  enamel^  and  of  a  tube  closed  nt  both  its  ends  by  r^tmi^,  whote 
form  Yaries  accordingr  to  circumfitances/*  M.  Blanchet  thus  describes  the 
opemtion  :  ^*  The  patient's  head  being  supported  by  an  aaaistajit,  the  upper 
eyelid  m  Tmsed  by  an  elevator,  and  the  lower  one  is  depressed.  The  operator 
then  punctures  the  eye  with  a  narrow  bistoury,  adapting  the  width  of  his 
inmioii  to  the  diameter  of  the  *  phosphore '  tube  which  he  intends  to  insert. 
The  translucent  humour  having  escaped^  the  *  phosphore  *  apparatus  is  applied, 
and  almost  immediately,  or  after  a  short  time,  the  patient  is  partially 
red  to  Hight !  "  Before  introducing  the  apparatus  it  is  necessaiy  to  calcu* 
the  antero-posterior  diameter  of  the  eye,  and  if  the  lens  has  cataract  it 
must  be  removed.  Inasmuch  as  the  range  of  vision  depends  on  the  quantity 
of  the  humour  U^ft  behtudj  M»  Bhmehet  reoommeuds  the  employment  of 
spectacles  of  various  kind^. 

Cure  of  IHahdeA  hj  the  Emphijment  of  Citrale  of  SodtJu^The  theoiy  that 
cimhetes  reault^  from  the  imix^rffct  combustion  of  glucose  haa  found  a  warm 
jwivocate  in  INI.  Guyot  Danecy,  This  physician,  therefore,  proposes  to 
employ  citrate  of  soda  in  order  to  supply,  by  decompositionj  the  alkaline 
carbonate  which  u  requisite  for  the  combustion  of  the  glucose.  His  reason  for 
employing  the  citrate  instead  of  using  the  carbonate  in  the  first  instance  is 
tbit  it  tendh  less  to  upset  the  digestive  functions.  He  recommends  medical 
men  to  employ  the  citrsite  in  doses  of  from  four  to  eight  grammea.  His 
unalyses  of  the  urine  of  patieala  who  wera  under  this  treatment  demonstrate 
under  the  influence  of  the  citrate  the  accretion  of  sugar  is  arrested.  He 
Les  that  the  salt  may  be  admiiii8tere<l  mixed  with  bread. 
Erpht,n*ih.oH  of  iM  M^iti  nf  so-fuUrd  Sponianmut  Cmv-poy^. — M.  A* 
Chauveau  has  given  what  ap|>cars  to  us  natif^ factory  prtjof  thiit  there  is  no  such 
condition  as  spontaneous  cow-pox,  and  that  the  train  of  liymptoius  to  which 
this  term  has  been  given,  results  from  the  ordinaiy  virus  which  has  been  in- 
troduced through  an  mmsual  channel,  M,  Chauveau  suppoBes  the  powder  of 
the  vaccine  scab  to  be  suspended  in  the  air,  and  in  this  way  to  be  introduced 
into  the  lung«  of  cattle.  To  try  this  experimentally,  he  injected  the  matter 
directly  into  the  yeasek  of  eight  hoi^es  :  in  four  animals  it  was  introduced 
into  tiie  bh>od- vessels,  and  in  four  into  a  lymphatic  vessel.  The  following 
were  the  results  :—  In  the  first  series  there  was  no  perceptible  conseipience. 
In  the  second,  all  but  one  showed,  on  the  seventh  to  the  twelfth  day,  a  fine 
eruption,  having  all  the  characters  of  what  is  called  "spontaneous  horse-jjox." 
ThiiP,  Mf(s  the  writer,  proves  manifestly  that  one  Ciui  produce  what  b  cutle<l 
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spontaneous  cow-  or  horse-pox  at  wiD,  simply  bj  mtiodiicing  tlie  nrai  intt 
the  lymphatics  instead  of  into  the  blood-Teasela^ 

Abiorptive  Power  of  the  Skin. — In  the  earlier  nmnbcn  of  thasjoond, 
nmneroos  abstracts  will  be  found  of  papen  on  this  sobjecty  hut  now  we  hsve 
to  hand  the  statements  which  haTe  recently  been  formnkted  by  M.  ScootattM. 
These  are : — (1)  The  re^idity  of  absorption  depends  on  tlie  temnty  cf  te 
moelcoles  of  the  substance  applied  and  its  &cility  of  mixing  with  the  fiMj 
secretion  of  the  skin.  (2)  Gases  traTerae  the  pores  of  the  akin  with  gmk 
rapidity.  (3)  Liquids  whidi  pass  euaJtj  into  the  gaseous  state  are  qoMj 
absorbed.  Such  liquids  are  :— ether,  (^orofoim,  easential  otk^  benaoin,  od 
turpentine.  (4)  Solid  bodies  susceptible  of  ▼olatiliiation  also  penetiate  ^ 
skin  rapidly :  such  are — camphor,  musk,  castorenm,  &c. :  canthaxidn  ii 
absorbed  because  of  its  essential  oil— canthaiadine,  which  may  beTohiti]i»i 
(5)  The  solid  bodies,  non-yolatile,  require  to  be  mixed  with  fiitty  or  oQy^  sob- 
stances,  and  to  be  applied  with  firiction.  They  thus  miite  with  the  natanl 
fiitty  matter  of  the  sebaceous  glands,  and  become  absorbed. — Vide  HuLnedy 
Becord  of  Medical  iiJcMfiee,  July  7th. 


METALLURGY,  MINERALOGY,  AND  MININa 

The  Origin  of  Dianurnds. — A  curious,  and  it  seems  to  us  very  improbably 
theory  of  the  origin  of  diamonds  was  put  forward  by  M.  Chancourtois  in  an 
essay  published  in  the  Comptes  Rendus  for  June  25th.  The  author  tries  to 
show  in  this  that  diamonds  have  been  produced  by  an  incomplete  oxidation 
of  the  carbides  of  hydrogen,  iu  pretty  much  the  same  £iishion  as  the  snlphnr 
of  the  Solfalara,  described  by  Professor  Ansted  in  one  of  our  late  numbeis, 
results  from  an  incomplete  oxidation  of  sulphuretted  hydrogen,  all  of  wbose 
hydrogen  is  converted  into  water,  while  only  a  part  of  the  sulphur  is  dianged 
into  sulphurous  acid.  It  is  by  a  similar  process  that  petroleum  has  given 
rise  to  bitumen,  and  this  again  to  graphite.  "  If,  then,'*  says  the  author,  "a 
mixture  of  hydrocarbon  gases  and  vapour  of  water  be  submitted  to  slow 
oxidation,  diamonds  may  possibly  be  obtained.'*  It  is  even  possible,  he 
observes,  that  the  tubes  which  convey  conmion  coal  gas  along  the  streets  of 
Paris  may  contain  such  artificial  diamonds  in  abundance. 

A  curious  Lodf-  in  a  Cornish  Miiu. — It  appears  from  a  paper  read  by 
Mr.  C.  Le  Neve  Foster,  at  the  British  Association  meeting,  that  the  lode 
described  by  him  is  to  be  seen  in  New  Rose  Wame  Mine  at  Gwinear.  The 
lode  is  remarkable  from  the  circumstance  that  it  contains  a  large  quantity 
of  rounded  pebbles.  From  an  examination  of  the  vein,  Mr.  Foster  concludes 
that  there  were  six  distinct  periods  occupied  in  its  formation.  The  several 
deposits  show  a  gradual  change  from  pure  subsulphate  of  copper  to  copper 
pyrites  ;  in  fact,  it  would  seem  that  at  one  time  the  mine  consisted  entirely 
of  copper  '  1  that  the  sesquisulphide  of  iron  was  being  gradually 
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remoTed.  In  coimeidon  with  thLj^  Mr.  Foster  remarked  that  in  some  of  tlie 
fogmenta  of  elyan  m  the  mmes  the  ciyEt&li  of  felspar  haye  been  i^radiially 
s^^noved,  und  repkced  by  chlcsite  ;  in  fact,  '*  they  had  pjieudoniorphB  in 
^tocem  of  fonnatloiu''  Among  other  carions  phenomena  in  tbb  mme,  were  i 
Hije  «o-eaIl€d  orap  ;  some  of  the  chlorite  Imving  formed  over  the  crystals  of 
quartz,  over  the  first  other  secondary  layers  were  formed,  and  these  easily 
»epait4ted  from  each  other,  thas  giviog  rise  to  the  term  **  caps-"  Mr*  Fostei^g 
oheervatiom  of  some  of  the  fissures  in  the  mine  le^id  him  to  conclude  that  ! 
the  Yarioiii!  depositii  had  been  introduced  at  differeut  periods. 

B!a€k  Spindh. — This  mineml  forms  the  Bubject  of  a  memoir  bjM.Pisani. 
It  fornix  one  of  the  constituents  of  the  chettolite  of  Aurerfne,  and  preseata  , 
itaelf  generally  in  the  form  of  simple  octohedm,  being  occasionally,  how^Fer,  , 
oi  s  pymmidnl  shape.  It  is  infusible,  of  gro^  haidneas,  and  takes  on  I 
excellent  pohsh,  and  h  not  affected  by  acid  Te^agenta^^CoTrvptes  Eenid'USi  ' 
Jnly  9th. 

Irtm^  Founding,- — The  value  of  the  iron  made  in  1860  in  the  United  Btatea 
via  3S|  mill  ton  doUatSj  being  8^  millions  in  excess  of  the  retuma  for  the 
year  I85n, 

Hcragonal  Blende. — -Two  papers  describing  this  substance,  and  especially 
its  phoaphorescent  properties,  were  presented  to  the  French  Academy  by 
JL  E,  Bee<inerel  and  M*  Bidot  The  mode  of  preparation  adopted  by  the 
intter  being  to  volatilize  the  natural  blende,  or  artificially  prepared  amorphoQs 
iuiphide,  in  a  current  of  pure  and  dry  sulphurous  acid*  The  suljjhide  is 
placed  in  a  porcelain  tube,  and  k  gtnmglj  heated  for  four  or  five  honrs,  aft^r 
which  crystak  will  be  found  at  the  cold  end  of  the  tube.  M.  Becquerel  has 
exMnined  the  properties  of  the  crystals  ao  produced,  and  has  found  them 
phosphorescent  in  the  highest  de^e  after  iasulation.  He  remarks  that  the 
outer  cryKtalf  in  the  mass  he  examined  were  white,  while  the  inner  ones  had 
a  yellow  tint  resembling  that  of  uranium  compounds,  and  this  yeUow  tint, 
he  thinks,  is  due  to  a  molecular  arrangement,  which  iu  the  cause  of  phos- 
phorescence.  Yellow  crystals  are  genemJJy  phosphorescent,  M.  Eecquerel  i 
exainiued  the  light  by  the  aid  of  the  phosphoroscope,  and  found  that  the 
white  cryatakt  with  a  moderate  velocity  of  the  instrument,  showed  a  beau- 
tiful blue  light ;  the  yellow  cryatals  showed  a  greenish- yellow  with  the  lowest 
Telocity^  which  pnasod  to  a  blue  as  the  velocity  iucreosed,  but  a  b!ue  leaa  I 
deep  than  that  furnished  by  the  white  cryatala,  thus  indicating  a  mbcttird  j 
of  the  green  with  the  bine  light  of  shorter  duration.  The  coloured  crystak  | 
thus  afford  mys  of  different  refrangibility  and  of  unequal  duration,  like 
diamonds,  silicate  of  lime,  and  other  bodies.  It  la  observed,  however,  that 
Uie  hodics  ahowing  blue  light  are  very  few  in  number.  M.  Becquerel  has 
also  studied  the  eficcLs  of  the  different  mys  of  the  spectrum  upon  hexagonal 
blende,  and  baa  foutid  that  the  maximum  of  ivction  is  l>etween  the  lines  G  < 
and  H,  tlither  nearer  G  than  H*— Vide  Cotn^iis  EcHdmj  July  23rd  ;  and 
Chemical  NtrwSf  Aug\ist. 

Old  Boman  Mines  in  Spain.— In  the  mines  of  San  Domingo,  in  Spain* 
some  discoveries  of  Roman   mining  luiplementa  and  gallerie«   have  been  \ 
made,  which   show  us   the  colossal  chiuacter  of   tha  labouiB  undertaken 
iiy  that  ancient  nation.    In  some  instftncefl^  dratni^g  galleries  nearly  three 
failed  in  length  were  discovered,  and  in  others,  the  remaini  of  wheels  used 
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to  raise  water  were  found  in  abundance.  The  wood,  owing  it  is  thought  to 
penetration  by  copper,  is  in  a  perfect  state  of  preservation,  and  ihm 
appears  to  be  evidence  that  the  wheels  were  worked  by  a  number  of  ma 
stepping  on  the  flanges  somewhat  after  the  manner  of  prisoners  on  a  trad- 
milL  There  were  eight  of  these  water-wheels,  the  water  being  raised  by  the 
first  into  the  first  basin,  by  the  second  into  the  second  basin,  and  so  on,  tOl 
it  was  conveyed  out  of  the  mine.  The  age  of  these  relics  has  been  set  down 
at  1,500  years. 

An  Improved  Mode  of  Manufacturing  Sted  Tyres, — Some  useful  im- 
provements have  been  suggested  in  a  paper  read  by  Mr.  John  Bamsbottom, 
at  a  meeting  of  the  Institution  of  Mechanical  Engineers,  on  the  31st  of  Jalj. 
Mr.  Ramsbottom,  who  is  the  Superintendent  of  the  Engineering  Works  of  the 
London  and  North-Westem  Railway  Co.  at  Crewe,  stated  that  his  object 
was  the  reduction  to  an  insignificant  amount  of  the  waste  of  material  in  the 
processes  of  manufacture,  compared  with  the  weight  of  the  ingot  of  steel 
employed,  and  also  to  ensure  the  production  of  finished  tyres  of  the  required 
dimensions.  A  third  advantage  sought,  was  the  reduction  of  the  time 
hitherto  necessary  in  the  operation.  The  ingots  were  made  for  Bessemer 
steel,  cast  in  conical  moulds,  22in.  diameter  at  the  base,  and  22in.  high,  the 
apex  of  the  cone  being  cut  off  at  6in.  diameter,  and  thus  forming  the  open- 
ing for  filling  the  mould.  This  was  sufficient  to  make  a  5ft  tyre.  The 
moulds  are  of  cast-iron,  protected  in  various  wajrs,  the  centre  of  the  base 
being  covered  with  fire-clay,  which  can  be  readily  renewed.  The  ingot  is 
then  first  hanmiered  laterally,  all  round  the  lower  edge  of  the  cone,  to 
consolidate  the  skin  of  the  metal,  after  which  it  is  forcibly  hanmiered  in 
the  direction  of  its  axis,  and  reduced  to  9in.  in  height,  with  a  10-tons  duplex 
hammer — or  two  hammers,  each  of  this  weight,  meeting  horizontally.  The 
ingot,  during  this  powerful  treatment,  is  supported  upon  a  carriage,  and 
can  be  readily  made  to  rotate,  as  required.  At  a  further  stage,  a  hole  is 
punched  in  the  centre,  to  form  it  into  a  ring,  this  centre  opening  being 
gradually  enlarged,  by  a  conical  punch  and  the  aid  of  a  beck-anviL  When 
the  bloom  is  brought  to  34in.  dkimeter,  and  the  centre  hole  to  19in. 
diameter,  it  is  then  removed  to  a  circular  rolling-mill,  which  was  invented 
by  Mr.  Rothwell  Jackson,  a  member  of  the  institute,  where  it  is  rolled  into 
a  finished  tyre,  both  outside  and  inside  ;  the  latter  operation  is  completed 
in  one  heat,  of  about  b^  minutes.  The  whole  process  from  the  cast  ingot 
is  accomplLshed  in  four  heats,  and  it  was  stated  that  on  one  occasion  sk 
tyi-cs  were  made  in  5  hours  and  12  minutes.  The  quality  of  the  steel  is 
believed  to  be  improved  in  the  operation. 


MICROSCOPY. 

A  Mechanical  Finger  for  delicate  microscopic  manipulation  has  been 

devised  by  Mr.  Smith,  of  Kenyon  College,  U.S.,  the  inventor  of  the  apparatus 

nating  opaque  objects  under  the  highest  powers.    We  cannot 
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Hi9wfi^be  Mr.  Smith's  coutri\'unee,  for  its  meehaniam  i^  eomplex,  And  the 
deecriptioii  in  thci  inventors  paper  occupies  a  couple  of  pages*  The  reader  h 
referred  for  detaOa  to  lliilHumns  Jonrrm!>,  No*  123.  Mr.  Smitli  miyn  the 
mechanical  finger  am  be  moved  iihout  with  the  utmost  precision  over  every 
part  of  the  »tage,  and  can  Im  employed  ta  shift  the  poiition  of  buch  delicate 
struct  ures  m^  diatonuice^ 

The  ExJiibition  of  Mumse&pic  Ohjtcta  to  Classca  m  attended  with  difficulties, 
since  each  object  has  to  l>e  placed  separately  on  the  stage.    To  obiitite  thiH, 
Dr.  J.  Biirker,  of  the  College  of  Surgeon ^^  Dublin.  sugj»e!it5  a  plan  for  placing  | 
a  number  of  filidea  so  thnt  they  may  without  difficulty  be  hrou«^ht  successively" ' 
leath  the  microscope*     This  contrivance  consists  of  a  large  dLik  of  wood 

ith  a  number  of  round  openings  near  the  circumference,  of  iibout  an  inch 
in  diiimeter,  over  each  of  which  a.  slide  is  placed  and  retiuped  in  its  position 
with  the  object  over  the  aperture,  by  an  ebwtic  ribbon  passed  through  some 
round  holes  in  the  disk.  The  disk  itself  is  listened  to  the  sUge  by  a 
piece  of  propelling  brass  work,  made  to  fit  and  hold  in  the  central  i 
opening  of  the  stage,  and  projecting  out  beyond  the  sjtuj^e  in  front,  and! 
t>ejiring  the  pivot  or  axis  adapted  to  the  CPirtre  of  the  disk*  and  on  which 
it  revolves.  Dr,  Bivrker  thinks  the  apparatus  of  great  advanUigo  for  class 
demonstration,  but  we  Lave  very  seriona  doubts  as  to  the  benefits  at  tending 
it«  employment. 

Siciimi  of  Hard  StntetnreM. — Dr.  Halifax  gives  the  following  etccount  of 
the  method  followed  by  him  in  the  preparation  of  the  sections  of  hard  jmrta 
of  insects,  eta    He  thinks  that  glass  is  the  beai  surfece  on  which  to  cut  the  ] 
parts  ;  it  seems  to  do  less  injury  to  the  razor's  edge  than  other  substances,  ' 
whilst  by  ofTering  a  perfectly  unreiisting  medium  it  allows  of  the  sections 
bein^  made  regularly  and  with  unifonnity.   The  razor  works  very  easily  over 
the  surface,  and  h  less  liable  to  injury  from  scratches.     The  object  muHtj  of 
course,  be  fixed,  in  order  to  be  available  for  the  cutting  of  the  razor  ;  and  this 
he  effects  by  placing  the  object  in  a  pai>er  cell,  and  imbedding  it  in  wax.  Then 
thephig  or  block,  which  is  to  be  received  by  the  well  of  the  cutting  instrument, 
will  consist  of  a  Utile  cylinder,  made  up  partly  by  a  stntdl  cylinder  of  wood, 
and  partly  by  a  smidl  cylinder  of  wax,  and  wux  contents.     In  some  casei  I 
the  objects  become  almost    uaeless,  from  the    difficulty   of  removing  th©^ 
wax    afterwards  ;    and,   to  avoid  that,  he  previouiily  immerses  the  object 
in  stiff  gum,  and  allows  it  a  very  short  time  to  harden  before  inserting 
it  in  the  wax  capsule* — Vide  FTocccdut^s  of  Hit  Microi^topicai  Society  of 
Loiulon. 

A  Grndnniing  Diaphragm  of  an  ingenious  kind  has  been  constructed  by 
Mr.  8.  B.  Kincaid.  It  consists  simply  of  a  piece  of  India-rubber  tubing 
stretched  between  two  brass  cylindeKi,  one  of  which  slides  within  the  other. 
When  the  cylinders  are  caused  to  revolve  on  their  common  axis,  and  in  oj)- 
pa^it*  directions,  the  tube  becomes  twisted  ;  by  this  means  its  bore  can  be 
diminished  to  any  re<:purud  extent,  whilst  a  central,  unifqrmly  round  ai>erture 
is  alwayn  pre^rved.  We  have  not  seen  Mr,  Kincaid's  apparatus j  and  cannot 
speak  therefore  as  to  its  efficiency. 

A  Nsif^  Form  o/  Lmf  Hohhr^  and  ubo  a  revolving  slide  holder  for  the 
microscope^  combined  with  a  selinite  st:ij^e,  have  been  described  by  Mr. 
James  Smith,  F.LS,>  in  tlie  Mteros€&pical  Jim  ma  J  for  July.  ^ 
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Titles  of  pitpa^  cm  histology.^  of  which  ahetracts  ore  given  m  isiluer  pnli  f 
this  sammary  : — - 

Botany  : —  Structure  of  MyTrhb  odorata. 

The  Foliicolous  Sphieriser. 
The  Devolopnient  of  <EdogOTiiiinL 
Structnre  of  the  Anthers  of  Aroidefie. 

Mi5mcALSciE5CE; — ^Contractile  Corpuscles  of  Colostimia, 
The  Fac^^hionLin  Bodies* 
TerCELLnation  of  Nerres  in  Musde. 

ZooLOOT  : —  The  Disease  of  the  Silkworm, 

The  Satcodic  Tissue  of  the  Spqnge. 


PHOTOGRAPHY. 


M,  CUmdd^s  Paper  aJt  the  Briti^  Amoemtimi.—A%  tlie  first 
tneeUng  of  the  Loudou  Photogmphic  Society^  J&niiatj  SOih,  1853. 
pftper  was  read  by  Sii  Williftui  J.  Newton,  ^*  Upou  Photog^ph?  in  «a 
Artmtic  View,  and  in  itfi  Bekfcion  to  the  Arts/^  This  paper  was  wntt«li 
*^  With  a  view  to  establish  that  photography  cau  only  be  eoniidered  i^  * 
Bdeaoe  to  those  who  iuTestigate  its  properties  ;  but  thiit  to  the  public,  j 
resolte,  as  depicting  natuml  objects,  ought  to  be  in  accotd&nce  (ai  tar  as  ii| 
pQwible)  with  the  acknowledged  principles  of  Fine  Art."  Sir  WillioiTi  1 
pointed  out  tlie  want  of  that  bumiony  and  union  of  ^art%  and  that  tnith 
n^s  of  bghi  and  shade,  which  *diould  cburacteriieafiiue  work  of  nrt^  aa  du«  I 
the  non-recognition  of  atmoqiberic  effect  on  the  part  of  the  pbotiagnip 
His  reniarbi  were  fu^Iy  appreciative  of  completeness  and  accuracy  of  deti 
but  so  far  from  considering  that  every  part  ahouhl  Ix^  equally  deJined. 
thought  idl  the  objects  should  be  a  little  out  of  tbcu^,  as  thepe  would  tij 
be  greater  bieadth  of  etiect,  and  more  sugjTestiveneaa  of  the  true 
of  nature.  For  other  than  pietoml  puTposes^  however,  he  thought  *'  tl  \ 
impo^ible  to  be  too  particuLu'  in  getting  the  e^^ct  focus^**  At  that  ttmt 
these  views  were  regiurded  as  very  startling  and  heterodox,  and  Sir  W.  K^ 
found  it  nec^sary  to  state  at  the  next  lueeting  that  be  alone*  imd  nut  1 
fellow-members  of  the  council^  wii»  responsible  for  what  w«a  regsurdcd  ai 
fiilse  prindple.  At  a  meeting  held  not  long  alter,  another  artist  photo^n^phi 
Mr,  R,  W.  Bu3s,  follower!  in  Sir  William  Newton  s  s^tci«,  naA  jjoliii 
thmt  correct  definition  was  cliieHy  important  where  minute  iornis  and 
of  texture  were  the  things  reqtiired,  but  that  a  general  and  truthful  < 
vnm  inoQinsietent  with  such  completeness  of  defitiUiou.  11^  tlKiughtl 
photographs  a  little  out  uf  focus  wouJd  give  artists  "  the  eflects  of  lieuibrandl^ 
Carnivaggio^  Sir  Joshua  Reynolds,  Opie,  Jackson,  the  «arly  ttyle 
Thomas  Lawrence,  that  of  Sir  U.  llaebum,  and  many  others  ilislingui* 
breadth  of  eflfect  in  the  English  School  of  Art"  A  paper  to  the  aatofti 
waa  also  read  at  the  sanie  time  by  another  artist,  Mj',  John  Leigh t^fO, 
the  Relation  of  the  Caniem  to  Sdemce  and  Art^"^  in  whicli  lU  auUior  Hf 
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ikm  ¥iew«  of  sir  Wilibm  Kewtau,  luid  dvnauiiixsd  a»  hkt  la  biitb  &rt  mh\ 
imtiire  tht^e  photogmpEs  widoh  t^preBoiiti!^!  ^'  ne»f  nnd  di»tanr,  i)hjof  t«  tm  Uw 
^samc  pkoe  ;  backgroiinda  and  foregroiindn  of  vqunl  intensity,"  hi  i)u>  din- 
(mfisiou  which  followed  these  pupers^  pmij-fcH?Img  ^rvw  no  tii^li  thnt  tlit^ 
aociety  in  CDti^equerjce  lost  many  of  its  iimre  valxmhli*  uvciiiln'r**  i^ir  William 
Kewton  said  on  bclialf  of  the  aftiMi4»  '*  Wc  do  nut  wiuit  iit  a1)  to  in(firf«rii 
with  the  pbutognapher,  we  wunt  ruih^r  to  xm^hi  him  ;  Ui  givti  him  nrtiiUn 
Tiew)$  im  mwtkm  we  poMibly  can,  imd  wo  will  tiiko  iii)vj4Ulu||o  of  wlmt  tio 
docs  for  tvi.  Wt  srenot  BoientiHc  men,  wo  bitvo  not  timi^i  for  U,  but  wo  w^iii 
-^19  aid  of  ^eientilic  genll^HQiL**  Bir  Charlnt  [{jyitlako  nhm  took  jmrt  wMh 
hk  brethren  of  the  brti^h,  but  did  not  appear  tt^  mtimdr^t  pvrfetitloii  nf  iloidl 
aod  unity  of  part^  were  in  Jiiiy  tlcjjree  iacon**i)*t«nt  on«  with  ibc  oibiif. 
Borne  yeiira  after*  the  qaesttou  wn^  ftgmiii  revivfid  by  anolhi^r  ui!  idl  rind 
phoU>gntpher,  Mr.  A.  H.  Walt,  anrl  i*  dlflOtiMlon  ahno*l  iwpudly  wnni*  jtttnin 
oro^.  Bo  fiit  fihom  nrj^ing  for  pnttiny;  thr  1on»  *nit  i>f  focvin,  Mr,  Widl  mn- 
(lider^l  there  coold  Iks  n^i  »oflue»i4  without  perfnrtion  of  di'ltr^r^i^m^hlll*' 
iImch  iiti  gmdatiijn  could  only  depend  upon  ooTnp]rif*Tj**«<«  of  [wiU,  fjut  ho 
ai^ed  bgnin^  thai  hiUfdneM  which  waMfuii^^Hefl  thnrpni'm^  nw\  nhf/wiftl  UrAt 
it  was  neither  consbl»iit  w^ith  nAtttre^  ort^  nor  tcivnlilM!  i^iiV^anni.  Hlfif«^ 
thm^  dOHTerte  to  |ji#ullili0  mdi^  of  %ku$  qmwUcvfi  k»i^  I 
ti«£ OUT  kttdii^  ofiiGMi  1m;v»  §mmA It wmtli  ibdridiUt to j 
leTHief  spidil^  IsiMdid  to  illilfilMiip  tiM  totaairflf  «f  ibeni  #IM  wwi 
formerlf  oooQlBlMtod  «pQO  <M  fbcw  cmtf « nd  apfttd  H  b  mUdkww  ligiw 
over  1^  mu^  planei  «f  dktftiiot  m  ift  w^  Qovir  «fljM«t  Mof  iit  MMiK 
power  to»gmlif.  Tine  ait  dmt  4w  WHi  pcfiOv  l«M%  Mi  1^  MH  ti 
gmndeaMmL  la  iMi  Mtf  Ifatorial  iiiftov  m  n«f  M  ilMt  *»  |pf«r 
JLCIind^  ind  hdSwt  #»  BrtiMb  liiirfilii^,  **0>  m  Www  Vmrnmlm 
I  <f  lO  tfci  FlMi«#  «MU  r%M,  MpnMtod  to 

>irf|pnrti»wtotoitfiHifaf 
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that  is  that  the  number  of  planes  M.  Gaudet  could  put  successively  in  and 
out  of  focus  would  in  too  great  a  degree  depend  upon  the  length  of  the 
exposure.  For  instance,  in  taking  the  portraits  of  children,  when  there  is 
usually  only  time  enough  to  remove  and  replace  the  cap  of  the  lens,  the  back 
lens  could  not  well  be  moved  at  all,  while  in  dull  weather  the  rack  could 
hardly  be  moved  slowly  enough,  and  the  intervals  between  the  movements 
of  the  back  lens  would  probably  have  to  be  seriously  lengthened.  A  proceu 
so  variable  in  its  results,  and  which  is  so  dependant  upon  numerous  and 
ordinaiy  chances  for  its  success,  cannot  be  a  good  one,  nor  can  we  agree  with 
M.  Claudet  in  regarding  it  as  *'  the  greatest  improvement  which  will  hare 
been  introduced  in  photography/'  But  supposing  it  really  did  equalize  the 
definition  of  various  planes  of  distance.  Is  this  a  desirable  result  ?  Does 
the  human  eye,  which  M.  Claudet  accepts  as  the  ideal  of  what  the  photo- 
graphic lens  and  camera  should  be — does  this  see  all  objects  or  planes,  near 
and  remote,  with  equal  distinctness  1  No  one  can  imagine  it  does  so,  and 
therefore  our  best  artists  are  careful  to  give  to  these  planes  their  relative 
degrees  of  distinctness  in  accordance  with  the  aim  of  art  and  the  hOM  of 
nature,  as  demonstrated  by  science.  Upon  this  principle  should  photogr&{^c 
lenses  be  manufactured,  and  upon  this  principle  should  the  operator  woik 
when  focussing  the  images  in  his  camera.  M.  Claudet  is  a  veteran  phot<K 
grapher,  and  was  one  of  our  first  Daguerrean  portraitists.  Many  valuaUe 
hints  and  suggestions  have  emanated  from  him  at  different  times,  but  the 
long  paper  he  read  before  this  yearns  meeting  of  the  British  Association  is 
an  exception. 

Action  of  LiglU  upon  Iodide  of  Lead. — ^M.  Schonbein  has  published  some 
conclusions  based  upon  experiments  with  iodide  of  lead  subjected  to  the 
action  of  light,  which  are  interesting  and  suggestive.  When  perfectly  dry 
the  iodide  remained  undecomiK)sed,  but  it  decomposed  when  kept  constantlj 
moist  and  in  contact  with  air.  Mixed  with  starch  or  tincture  of  guaicum  it 
remains  unaltered  in  vacuo,  but  on  the  admission  of  air  is  at  once  affected, 
the  blue  coloration  showing  the  liberation  of  iodine.  In  the  decomposition 
of  pure  moist  iodide  of  lead  by  light  it  grows  lighter  in  colour,  loses  iodine, 
and  gives  rise  to  the  formation  of  peroxide  and  carbonate  of  lead.  Any 
substance  having  a  tendency  to  unite  with  iodine  will  assist  in  determining 
the  decomposition  of  iodide  of  lead  in  simlight.  A  mixture  of  starch-paste 
and  iodide  of  lead  is  not  acted  upon  by  diffused  light  although  strong  direct 
light  affects  it  immediately.  It  is  singular  to  find  the  iodide  of  lead  under 
the  action  of  light  so  similar  to  the  iodide  of  silver.  Chloride  of  lead 
undergoes  no  change  from  light. 

The  Nexn  Use  of  Pa-oxide  of  Hydrogen  and  Chlorine  JVater. — In  our  last 
photographic  summary  we  called  attention  to  Dr.  Angus  Smith's  discovery  as 
to  the  use  of  peroxide  of  hydrogen  in  eliminating  from  photographs  the 
destnictive  hyposulphite.  Since  then  this  new  process  has  foimd  opponents. 
Mr.  F.  W.  Hart  suggests  that  the  hydrochloric  acid  used  in  its  preparation, 
and  the  fact  of  its  decomposing  when  in  contact  with  gold  or  silver,  render 
it  a  very  unsuitable  agent.  In  reply,  Mr.  Dawson  affinns  as  the  result  of 
experiments  that  the  preparation  does  not  decompose  when  in  contact  with  a 
silver  print,  and  that  the  trace  of  hydrochloric  acid  is  too  trifling  to  exert  any 
injurious  influence.     Dr.  J.  Emerson  Reynolds,  after  using  some  extremely 
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[     delieiite  teat«,  and  cam'Ln^r  oitt  a  scries  of  very  carefully  conducted  experi- 

Ijiieiita,   from  -which   he  btlievtrs    that  al!   t^M>S!*ible  &ource«  of  error  were 

^■UmiiiatetU  coucludes  thai  the  applicatioiL  of  j)eroxide  of  hydrogen  to  u  print 

^%  in  iiict  wasMng  it  in  a  very  weak  solutbn  of  sulphide  of  sodium,  and 

f    thereby  increaaing  the  evil  rather  than  decreai^inj;^  it.    Dr*  Adrian^  of  King's 

College,  who  hm  been  conduct! 0*5  experiinenta  on  the  action  of  peroxide  of 

hydrogen  and  chlorine  water  on  hj^posulphites,  has  published  the  following 

laboratory  notes  : — 

^m  Solution  No,  L— One  ounce  of  hyi>osidphite  of  soda  to  four  of  water. 

^m  SotutiQH  No.  2, — Peroxide  of  hydrogen  of  the  ten  volume  Btrength,  very 
^H  slightly  acid. 

^P  Soluiivn  No.  1. ^Chlorine  water^  freshly  prepared,  and  not  quite  fiatiuuted^ 
~  also  very  slightly  acid* 

'*  Peroxide  of  hydrogen  added  in  excesia  to  the  above  strength  of  hyposul- 
phite solution  did  not,  after  the  lapse  of  some  hours,  convert  the  whole  of 
the  hypoeulphito  intu  sulphite.  Reactions  with  stilts  of  silver  and  baryta 
proved  this.  No  sidphitt  is  formed  as  an  intermediate  stage  of  conversion^ 
An  appreciable  Imce  of  sulphur  w^is  liberated  after  some  time.  The  MneW  of 
sulphurous  acid  evolved  was  abo  perceptible.  Cldorine  water  added  in  excess 
to  the  some  sti^ength  of  hyposulphite  solution  behaved  similarly,  but  more  of 
the  hyposulphite  aalt  was  decomposed  ;  so  that  the  indication.'!,  namely,  th# 
precipitation  of  sulphur  and  liberation  of  sulphurous  acid,  which  were  only 
faint  with  peroxide  of  hydrogen,  were  much  more  marked  with  chlorine 
water.^'  Mr,  Dawson,  who  conducted  similar  experiments,  adds  that  "in 
weaker  solutions  of  hyposulphites,  containing  a  fractional  part  of  a  gmln  of 
the  latter  in  an  ounce  of  water,  the  conversion  into  sulphate  seems  to  be 
ntpidJy  completed  without  any  deposition  of  sulphur  or  liberation  of 
sulphurous  acid  by  both  oxidiring  agents."  The  vei^^  simvll  amount  of 
soluble  hyposulphites  in  even  a  large  number  of  photographic  prints  renders 
their  complete  conversion  into  sulphates  without  decomposition  by  peroxide 
of  hydrogen  extremely  probable,  and  Mr.  DawiM>n  hopes  to  demonstrate  this 
the  course  of  yet  further  experiments. 

New  Frocrm  of  Fhfyt/jtjmphifig  on  Wootl—Thf  PhiladtliMn  PhiHo^frapfter 

ives  the  following  &s  a  reliable  process  :— Take  a  block  of  box- wood  in  the 

state  in  which  it  is  prepared  for  the  draughtsman,  and  saturate  it  with 

melted  white  wax  for  a  few  seconds  only.     Bemove  the  wax  with  a  scraper, 

sad  coat  it  with  tlake  white,     Then  Jiow  over  it  a  solution  of  water  three 

l^f  albumen  three  parts  ;  to  each  ounce  of  which  haa  been  added  three 

QB  of  siilt.   When  dry,  with  a  piece  of  paper  you  spread  over  it  a  solution 

ite  of  silver,  15  grains  to  tlie  ounce^  acidified  with  two  drops  of  glacial 

acid  to  the  ounce,  and  given  the  consbtency  of  oil  by  the  addition 

of  ft  little  gelatine.     After  again  drying  it  is  exposed  to   the  fumes  of 

ammonia  for  about  lifteen  minute^  and  then  printed  on  by  the  uaiiat  proceas. 

The  print  ujiiy  be  toned,  but  bs  this  is  not  required  we  omit  the  process.    It 

iA  tixed  with  hypoaulphite  of  soda  in  the  ordinarj'^  way.     The  Fhiladdphia 

Photographer  says,  "  By  thh  simple  and  easy  process  nuite  a  revolution  is 

being  made  in  wood-cutting,  much  to  the  improvement  of  the  pictures."*    If 

Urn  ia  the  ca^  iu  America  it  is  very  unlike  the  case  in  Engknd,  for  &lthoii£h 
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photogmphs  on  wood  are  no  novelty  here  they  are  found  to  be  compaatMy 
uariflBs,  and  certainly  when  naed  are  no  improrement.  To  conTert  the  toMi 
of  a  photogn^  into  linea  demands  consideiable  artiatic  akill  and  expexianoe, 
snch  as  few  engrarere  bring  to  their  wo]^  and  we  hara  seen  many  engnwd 
photographs  om  wood  which  were  vastly  inferior  to  drawings  made  fran 
photographa  by  experienced  dranghtamen. 


PHYSICS. 

Three  New  Hydro-deehrie  Piles. — At  the  meeting  of  the  French  Academy 
on  the  20th  of  Aagust,  M.  Monthier  described  three  new  forms  of  hydro- 
electric piles.  The  first  depends  on  the  employment  of  salphoric  acid  and 
iron.  In  a  cylindrical  vessel  of  iron  he  places  a  prism  of  carbon,  and  then 
he  poors  in  diluted  solphmric  acid.  The  carbon  and  the  iron  form  the  two 
poles.  Two  of  sndi  batteries  are  sufficient  to  ring  the  ordinary  bdl 
employed  at  telegraph  stations.  This  batteiy  is  veiy  cheap,  and  the  protah 
solphate  of  iron  which  results  firom  the  reaction  may  be  utilised  in  batteiy 
Na  2,  whidi  is  constructed  as  follows : — In  a  cylindrical  vessel  containing  t 
concentrated  solntion  of  protosulphate  of  iron  the  anthcH-  {daces  a  cylinder  of 
zinc  and  a  prism  of  carbon,  fonning  the  two  electrodee  of  the  pile.  The 
zinc  dissolves,  hydrogen  is  disengaged,  and  hydratod  sesquioxide  of  inm 
precipitated.  Two  elements  of  this  kind  served  for  an  electric  bell  for 
several  months.  The  third  form  consists  in  the  employment  of  pntrid 
urine  (carbonate  of  ammonia)  and  zinc.  If,  says  M.  Monthier,  you  put 
a  plate  of  zinc  into  a  solution  of  carbonate  of  ammonia,  the  metal  dissolves, 
hydrogen  is  disengaged,  and  forms  a  precipitate  consisting  of  zincate  of 
ammonia  and  carbonate  of  zinc  M.  Monthier  gives  a  table  which  shows 
that  three  batteries  with  the  same  number  of  elements  of  the  same  size, 
viz.,  a  pile  of  "  Marie-Davey  "  with  sulphate  of  sub-oxide  of  mercury,  gave 
deflection  of  the  magnetic  needle  equal  to  22  degrees,  that  of  putrid  urine 
and  zinc  gave  a  deflection  of  13°,  and  that  of  proto-sulphate  of  iron  and 
zinc  gave  a  deflection  of  11°. 

Mode  of  Correcting  Compass  Variatums. — An  extremely  simple  and 
ingenious  mode  of  ascertaining  the  deviation,  or  rather  the  extent  of  the 
deviation  of  the  compass,  has  been  devised  by  an  American  naval  officer 
connected  with  the  Naval  Academy  of  Annapolis,  Maryland,  U.S.  He  pro- 
poses to  take  an  ordinary  compass  card  and  erect  upon  its  centre  a  fine  copper 
wire,  from  4  to  6  or  8  inches  in  height,  and  perpendicular  to  its  plane.  At 
the  moment  of  the  sun's  meridian  passage,  as  indicated  by  the  noon  obser^ 
vation  for  latitude,  note  the  direction  of  the  shadow  cast  by  the  wire  on  the 
compass  card.  The  angle  contained  between  this  direction  and  that  of  the 
north  and  south  line  of  the  card  will  give  the  variation  and  local  attraction 
combined  Small  errors  are  involved  in  this  method,  but  the  approxima- 
tion is  close  enough  for  the  purpose  for  which  it  is  intended.  As  there 
would,  of  course,  be  no  difficulty  in  making  this  wire  a  permanent  fixture 
to  the  card,  it  will  be  obvious  that  this  arrangement  would  enable  the 
deviati*^  -vpasa  to  be  daiily  tested. — Mining  Journal, 
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A  Dffieiin  tkt  demmu^^ing  Fol4irUieo^  and  a  remedy  fm  it,  have  been 
discovered  by  Mn  J.  Trail  Taylor,  the  well-kDo-w  ti  e<litor  of  the  British 
Joumai  of  Phoi4i^^phy.  Mr,  Tnjlor  read  a  short  piiper  upon  hk  dbcoveiy 
&£  the  Imt  British  Associatioa  uLeeting.  He  stated  that  hm  obsf  rvatioi^  of 
pobifbed  liglit  projected  on  a  act«eii,  led  him  to  diicover  that  evtm  tb«  b««t 
mfitmtnentij  cotiiit  meted  are  liable  to  error,  ioaaiEUch  aa  none  but  the  axuil 
mj%  transmitTted  tbrou^  th#  condeoaeni  are  pol&iiAed,  the  ruiiin  body  of  tho 
iuiiiinoiis  cone  undeigoin^  rejection  from  the  pol&riBet  without  being  rBailj 
polarij^ed.  He  reiaedied  thb  by  intercepting  the  light  with  u  flint  tjoncare 
lens  before  it  reached  the  polarker,  bo  tkat  the  whole  musa  of  rays  beinj^ 
projected  in  a  parallel  direction  was  coiupletely  poLixised.  On  leaving  the 
pokriser  the  rays  were  a^in  converged  before  pa^;siag  thrcmgh  the  crysstal  or 
otiter  object  to  be  exbibited,  by  a  axtmU  achroumtic  lerui  wbiL-h  thus  acted  as 
tm  achromatic  condenser.  It  was  stated  that  thia  arrangement  effected  a 
tnost  important  increase  m  the  briUiancj  of  the  object  exliibited  on  tJie 
scfeeiL 

The  Pr^dttciion  o/Chone. — M,  G,  Plants  Iwta  found  that  during  the  electro- 
Ijrsis  of  water  much  more  ozone  i^^  produced  when  the  electrodes  axe  of  le^id 
than  when  they  are  of  pUttuurn,  in  fnct,  ni*arly  luUf  m  much  again.  He 
considers  that  the  explanation  i^  rather  dilttcuit*  hut  he  attributeii  it  to  the 
presence  of  a  layer  of  oxide  on  the  electrode,  which  thui  giTea  rise  to  a 
secondary  action, — Vide  CoinpU^  Eeuduiij  July  ^3rd, 

Thi  Heai-coJidttctibiUiif  of  Mtrctinf. — M.  Gripon,  who  hm  been  making 
experiments  after  Peclet'n  method,  thinks  be  has  demonstrated  that  if  the 
conductinfj  power  of  silver  be  regarded  as  \iJi\  that  of  mercury  is  equal 
to  3*54.  He  pkces  mercui^^  therefore,  the  lowest  in  the  scale  of  metals, 
iw  far  d£  the  conductibility  of  hettt  b  concerned.  It  is  atnuige  that  electric 
conducli\^ty  is  (juite  different^  beiu^  represented  by  the  figures  TyO* 

Ptmiraiian  of  FJatmum  and  Iron  by  Hydroijm^ — Ffoni  time  to  time  we 

have  reported  tJie  discoveries  of  Trooat  and  Deville  in  this  field  of  reaeareh* 

These  conclusions  have  recently  been  collected  by  tho  Maater  of  tho  Mint, 

Mr.  Thomas  Gniham,  in  an  admirable  paper  publiiihed  in  the  FTocs^ditiifg  of 

the  B(f}fiil  j8ocie/j/.   He  thinks  thiit  this  wondeiful  penetration  is  connected  with 

a  power  r^ident  in  the  above-mentioned  and  certain  other  metals  to  Uquify 

^jnd  absorb  hydrogen,  which  latter  is  possibly  in  the  condition  of  a  metallic 

PH^pour.     Platinum  in  the  form  of  wire  or  plate  at  a  low  red  heat  uuiy  take 

'    up  and  hold  3  8  vohuueii  of  hydrogen,  meiisined  cold  ;  but  it  'm  by  palladium 

that  the  property  in  question  appears  to  be  pMsessed  in  the  highest  degree. 

Palladium  foU  from  the  hammered  metal,  condensed  go  much  as  643  time^  ita 

volume  of  hydrogen,  at  a  temperature  under  liX>°  C.    Tlie  Bame  metal  liad 

not  thtj  slightest  absorbent  power  for  either  oxygen  or  nitrogen,     Tho  cj*pacity 

of   fused  palladium  (aa  also  of    fused  platinum),    La  considerably   reduced, 

'    but  foil  or  fii^d  paliadiiun,  a  specimen  of  which  Mr,  Gmham  obtained  frotu 

j    Mr.  G,  Mat  they,  absorbed  fSH   volurues  of  tlie  gas,     Mr,  Graham  thinks 

that  a  certain  degree  of  porosity  may  be  adnutted  to  exist  in  all  these  meUds, 

and  to  the  greatest  extent  in  their  hammered  condition.     It  is  also  tht>ught 

that  such  metallic  pores,  and,  indeed,  all  fine  poreSj  absorb  hydrogen  ^'ery 

tapidiy,  e&ptycially  in  the  liquid  condition.    Hence  Mr.  Graham  coiit lades  that 

^the phenomenon  of  penetration  above  alluded  to,  niaj  be  explaiucd  by  w 
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posing  that  a  certain  amount  of  dialjtic  action  occurs  in  certain  thin  metallic 
septa,  enabling  them  to  separate  hydrogen  from  other  gases. 

The  Spectrum  of  Aqueous  Vapour. — M.  Jannsen  records  some  very  interest- 
ing experiments  on  the  spectra  of  steam.  In  his  experiments  he  employed  an 
iron  tube  thirty-seven  metres  long  filled  with  steam,  of  a  pressure  of  seren 
atmospheres.  The  lig^t  was  obtained  from  sixteen  gas-jets.  The  spectrum 
showed  five  dark  bands,  of  which  two  well  marked  answered  {b  D  and  A 
(Fraunhofer),  and  reminded  the  observer  of  the  solar  spectrum  seen  in  the 
same  instrument  towards  sun-set.  According  to  the  first  comparisons  made 
between  the  spectrum  of  steam  and  that  of  solar  light  it  appeared  that  the 
group  A  of  Fraunhofer,  B  (in  great  part  at  least),  the  group  C,  two  groups 
between  C  and  D,  are  due  to  the  aqueous  vapour  in  the  atmosphere.  The 
experiment  gave  another  interesting  result  The  spectrum  was  Tery  daik  at 
the  violet  end,  and  brilliant  in  the  red  and  yellow,  showing  that  aqueous 
vapour  is  veiy  transparent  to  the  latter  rays,  and  suggesting  that  it  will 
appear  orange-red  by  transmission,  and  redder  according  to  the  thickness  of 
the  layer.  This  result,  the  author  states,  requires  to  be  verified  with  care, 
but  if  established,  he  says,  it  will  explain  the  redness  always  observed  at 
sunrise  and  sunset  M.  Jannsen  hopes  soon  to  be  in  a  position  to  pronounce 
upon  the  existence  or  non-existence  of  aqueous  vapour  in  the  atmospheres  of 
the  planets  and  other  stars.  At  present  he  is  only  able  to  say  that  it  is  not 
present  in  the  atmosphere  of  the  sun. — Vide  Comptes  Rendus,  August  13tL 

Meteoric  Stones.  —  M.  Daubr^  records  his  observations  on  a  great  shower 
of  meteoric  stones  which  fell  on  the  30th  of  May,  in  the  territoiy  of  Saint 
Mesmin,  in  the  Department  of  the  Aube.  M.  Daubr^e  gives  the  following 
account  of  the  phenomenon ;— The  weather  being  fine  and  dry,  and  only  a 
few  clouds  in  the  sky,  at  about  4.45  in  the  morning  a  luminous  mass  was  seen 
to  cross  the  sky  with  great  rapidity,  and  shedding  a  great  light  between  Mes- 
grigny  and  Payns.  A  few  seconds  after  this  appearance,  three  loud  explo- 
sions like  the  report  of  cannon  were  heard  at  intervals  of  one  or  two  seconds. 
Several  minor  explosions,  like  those  of  muskets,  followed  the  first,  and  suc- 
ceeded one  another  like  the  discharge  of  skirmishers.  After  the  detonations 
a  tongue  of  fire  darted  towards  the  earth,  and  at  the  same  time  a  hissing  noise 
was  heard  like  that  of  a  squib,  but  much  louder.  This  again  was  followed  by 
a  dull,  heavy  sound,  which  a  person  compared  to  that  of  a  shell  striking  the 
earth  near  hiui.  After  a  lonn;  search  he  perceived,  at  the  distance  of  about 
two  hundred  feet  from  the  place  where  he  was  when  he  heard  the  nobe,  a 
spot  where  the  earth  had  been  newly  disturbed  ;  he  examined  the  place,  and 
saw  a  black  stone  at  the  bottom  of  a  hole  nine  inches  deep,  which  it  seemed  to 
have  formed.  This  stone  weighs  nearly  ten  pounds.  On  the  following  day 
a  gendarme  liamed  Framonnot  picked  up  another  meteoric  stone  of  the  same 
nature,  weighing  nearly  seven  pounds,  at  about  two  thousand  feet  distant 
from  where  the  first  fell.  A  third  stone  was  found  on  the  1st  of  June  by  a 
man  named  Prosat,  five  to  sue  thousand  feet  from  the  two  si)ots  above  referred 
to.     This  last  meteorite  weighs  nearly  four  jwunds  and  a  half. 

The  Atlantic  Cable.  — The  French  savants  do  not  seem  to  believe  much  in 
the  Atlantic  Cable  as  a  commercial  success,  but  they  think  it  may  be  put  to 
great  and  valuable  scientific  purposes.  At  a  recent  meeting  of  the  French 
Academy  M.  ter  expressing  doubts  as  to  the  success  of  the  cable. 
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'  lecoTOmentled  llint  wo  should  profit,  and  tlmt  *t  once,  by  the  elect rio  cuble 
which  coauects  the  New  and  Old  World,  ill  order  to  deterniiiie  th*?  exact 
longitude  of  the  AraericiLii  station* 

A  new  Sp€4^trmeop€  hm  heen  comirucied  by  FsitJier  Secdii,  nnd  seems  to  be 
a  vt'iy  e.^cellcnt  inatriimcnt  It  abeorbs  a  verf  smaJJ  qQtuitity  of  li^ht,  and 
is  thei^fore  udnilrably  adapted  for  fitellur  obaen*Atioi]&.  The  mirentor  has 
analjssed  with  it  the  spectnmi  of  the  li^ht  emitted  by  the  star  Awtures*  It  ia 
of  A  red  euloiUj  the  luminous  bauds  kive  been  resolved  into  bright  lines,  and 
the  dnxk  ones  ai^  chequered  with  lit^ht  aiul  dark  lines,  so  there  is  no  black 
foundution- — Tl^  Reader ^  August  25tk 

J.  New  Magnmurti  Lamp.— An  ingenious  form  of  magnesium  lamp,  the 
invention  of  Mr.  H.  Lark  in,  and  which  warf  first  exhibited  at  the  Eoral 
Institution  a  couple  of  tuonths  since,  M*as  shown  at  the  soirees  of  the  British 
AsBociatioii  at  Nottingham,  Instead  of  the  ortlinary  riljbon  or  wire  of  the 
conunoner  forms  of  magnesiuni  lamps,  maf^^iesium  jjowder  m  employed 
Hence  aU  machinery  hi  dispensed  with,  the  magnesimn  being  cont:iined  in 
A  reaerroir^  from  a  hole  in  the  bc^ttom  of  which  it  falls  bke  sand  from  an 
hour^gta^.  The  powder  is  nllowed  to  full  u\^n  the  flame  of  a  a  mail  gas 
jet,  and  by  this  it  is  iniiuned,  giving  all  its  usual  illumination.  In  order 
tbitt  a  suiiicient  quantity  of  powd*^r  may  be  employedj  and  tlmt  the  hole  in 
tlie  reservoir  uiay  he  large  enough  to  allow  of  a  regular  flow,  without  wiwle 
of  magnesium  I  the  hitter  is  mixed  with  hne  $?and.  The  size  of  the  aperture 
is  reguktcd  by  » !«topH:ock,  When  it  is  desired  to  light  the  lamp,  the  gas  is 
first  turned  en,  Just  sufficiently  to  produce  a  fioiall  jet  at  the  moutli  of  the 
tube,  which  small  jet,  being  once  kindled,  may  be  allowed  to  bum  any  coa- 
Yenient  time,  until  the  moment  the  magnesium  li^bt  k  required  Ail  tbit 
is  then  needed  ia  to  turn  on  the  metallic  powder,  which  instantly  descend:! 
and  becomes  ignited  as  it  passes  through  the  burning  gas.  Tliis  action  of 
turning  on  and  oiF  the  metiillic  powder  may  be  repeated  witboiit  putting  out 
the  gas,  as  often  and  an  quickly  as  dasired  ;  so  tbatt  in  addition  to  the  ordi- 
imry  purpose  to  which  lamps  one  applied,  an  instant  or  an  interniittent 
light  of  great  brilliancy,  auitable  for  signals  or  for  light- houaest  may 
be  veT3'  aiuqily  prwhiced  witla  certainty  of  effect  and  without  the  smallest 
waste  of  metiih  The  fir^t  evening  an  objection  was  made  that  the  blue 
tone  of  the  light  created  a  cold  and  somewhat  ghaastly  effecL  On  the 
second  oecsision  Mr.  Larkin  retiiedied  tliis  by  mixing  with  tlie  magnesium  it 

^ertnin  riuantity  of  nitmteof  strontia. — Vide  Jouniul  af  the  Socktff  of  Arts, 

^fpt«mben 

IVhit  u  the  Cydosaopc  ? — It  is  an  instrument  for  Betting  out  railway  or 
other  curves  without  the  aid  of  a  theodolite,  and  baa  been  devi&ed  by  Mr, 
H,  Temple  Humphreys,  Assoc.  Iiiatit.  C.E.  It  Is  cousposed  of  two  essential 
parta,  viz,,  two  plane  mirrors,  one  entirely  silvered  and  the  other  silvered  on 
only  one-half  of  its  surface.  In  accordwice  with  the  *^  law  of  «uccesfiive  or 
combined  reflections,''  a  series  of  images  are  formed  in  the  half-mirror  which 
may  be  rendered  available  to  set  out  any  ciirvei  of  any  given  radius,  by 
applying  the  eye  to  an  aperture  in  the  entire  mirror^  and  at  the  same  time 
setting  the  two  mirrora  nt  an  angle  equaJ  to  the  required  tangentiid  angle. 
By  this  operation  the  several  successive  images  of  a  langing  rod  are  seen  to 
lie  on  the  circumference  of  a  mathematically  true  cirole,     **  The  curve  witt 
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then  readily  set  out  in  the  field  by  simply  placiog  other  ranging-rods  ia  line 
with  tiiese  seyeral  images.  This  ooold  be  dcme  by  looking  throng  die 
unsihrered  half  of  the  haJf-mirror,  and  planting  the  rods  opposite  to  and  ofcr- 
lapping  the  suooessiye  reflections.  No  error  ooold  arise  in  the  manipokkioD, 
and  the  whole  process  of  setting  oat  a  true  carve  was  shortened  and  ampli- 
fied. After  setting  the  mirrors  to  the  reqaisite  tangential  angje,  no  fintiwr 
adjustment  or  support  was  needed  than  could  be  aff<nded  by  the  top  of  the 
ranging-rod  placed  at  the  commencement  of  the  carve,  and  shifted  oocs- 
sionally  to  any  stake  on  the  curve  that  the  limits  of  distinct  vision  migiit 
require." 

How  to  Obviate  the  Coneewtratumof  the  HetU-rai^%mSoiar  OhtefvatumL—hL 
examining  the  sun  with  telescopes,  the  concentration  of  the  calorific  rajs  reades 
observation  unpleasant  and  (rften  dangeroas.  This  nnsiitisfacfeoiy  oondikiaD 
has,  however,  been  done  away  with  by  means  of  a  device  adopted  by  M.  Leon 
Foucauh,  who  has  conceived  the  idea  of  utilizing  the  prc^erty  which  oeitain 
metals  have  of  absorbing  heat-rays,  whilst  allowing  the  merely  laminoDs 
ones  to  pass  through.  Silver,  when  deposited  by  a  particolar  t^Mwwin^l  pio- 
cess,  in  veiy  thin  layers,  possesses  this  property  in  a  v«ry  high  degree.  M. 
Foucault  has  sheathed  the  objective  of  a  telescope  with  a  layer  of  this  metil, 
and  there  is  produced  at  the  focus  of  the  instniment  an  image  perfectly  dear 
and  agreeable  to  the  eye.  It  exactly  resembles  one  which  a  violet-ofdoarBd 
glass  would  produce. — ^Vide  The  Header. 
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7%«  Habits  of  the  Lemming, — The  habits  of  this  creature  (Leimmus  Ncr- 
vegicus)  have  been  described  in  a  paper  by  M.  Guyon,  read  before  the  French 
Academy.  M.  Guyon  kept  the  animal  alive  from  the  15th  of  August,  1863, 
to  the  18th  of  June,  1864,  when  it  was  accidentally  killed.  The  Lemming 
was  never  tamed  It  left  its  den  towards  night,  and  re-entered  it  towards 
dawn.  It  also  came  out  at  certain  hours  during  the  day  for  its  food,  and  also 
to  drink  water,  of  which  it  was  extremely  fond.  But  even  by  the  side  of  the 
food  a  little  cage  full  of  moss  was  always  placed,  and  if  the  dish  was  not 
exactly  to  its  liking,  it  retired  until  something  more  to  its  taste  was  provided 
Sometimes  it  would  carry  a  portion  of  it  into  the  cage,  a  fact  which  M.  Guyon 
thinks  enough  to  prove  that  this  Lemming,  like  the  others  of  its  genus,  kys 
up  provisions  for  the  winter,  contrary  to  the  general  opinion  of  travellers. 
When  awake,  it  was  perpetually  gnawing  at  the  doors,  the  wainscoting,  and 
even  iron  bars.  If  interrupted  in  this  occupation  it  would  utter  loud  cries 
and  pour  forth  a  copious  saliva  on  anyone  who  tried  to  seize  it.  It  mani- 
fested a  disposition  to  attack  a  bird  which  flew  about  the  apartment  in  which 
it  was  kept,  but  perhaps  this  was  the  effect  of  curiosity  alone.  It  exhibited 
sometimes  a  certain  amount  of  sociability.  If  its  own  habitual  cry  of  cwi-cui 
was  imitated,  it  would  come  forth,  but  seldom  advanced  towards  the  person 
who  spoke,  and  then  it  remained  at  some  distance  ;  nor  did  it  ever  approach 
thft  fire  throughout  the  winter. — Commies  Bendus,  August  20tlL 
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Th€  TgnhnpoTfT  have  t*een  very  airefully  rnvratigated^  and  have  had  their 
dislributioQ  defined  by  M.  Fischer,  who  hits  publmbed  an  ioiportiint  paper 
on  the  subjects  Hb  mquiries  extended  abo  to  the  distribution  in  time  of  these 
or^nisma,  and  indicate  that  the  TerebriporsB  iire  diffei^ent  in  the  secondary 
find  tertiary  beds.  He  has  detected  four  or  five  qieciea  in  the  former  and  as 
loany  in  the  btter.  In  September,  1865,  he  luckily  found  in  the  Harbour  of 
Aroachon  an  oyster  perfomt<^d  by  a  colony  of  Terebripowe,  and  he  hiis  found 
them  dnce  in  the  Mediterraneiin,  Betides  Terebriponc,  M*  Fiacher  hua  found 
on  the  coofits  of  the  Gironde  a  Bttozgoii  belonging  to  the  same  family'  and 
liariug  the  lame  habits,  but  diiTering  in  hanng  its  oelli  borne  upon  alternate 
axes.  It  leaves  ujiori  the  ahelk  elegtmt  impreflsians  reoembMng  the  mm  idea- 
tions of  the  Se^idaria^.  He  proposes  to  name  it  S^taihipora^  The  living 
Spathipora3  are  not  niimeroOH.  There  ore  only  two  li?tng  species  kno'^'n, 
one  front  the  comt»  of  France  and  the  Mediterranean,  tlie  other  from  the 
Pacific* — Vide  iJMartcrly  JouvYidl  of  Microscopical  ikiencc^  July. 

TiCQ  exirenui  forttis  of  Hajftem  Crajiia  were  exhibited  by  Profe^or  Huxley 
at  the  Biological  Section  of  the  British  AB«ociation*     The  ftrni  was  the  akuU 
of  an  adult  form  from  the  collection  of  the  Boyal  College  of  Smgeons,  and 
exhibited  auitsnal  breadth  and  round,  the  breadth  beiuj;  VW*iiV  ^^  ^^  ]i^n^«| 
It  was  arched,  and  the  jawi  did  not  project.     The  palate  wa^  short  and  broad|l 
and  the  suture  joining  the  two  parietal  bonea  wai  dotnpletely  obliterated,  th«  j 
other  sutures  being  gtill  open*    The  second  skull  was  said  to  have  come  from* 
Kew  Zealand,  but  of  thin  Professor  Huxley  was  doubtful,  as  it  did  not  pre- 
*ent  all  the  features  of  the  Australian  type.     It  was  the  narrowest  ^kulli  in 
proportion  to  its  breadth,  that  ho  had  seen  recorded,  the  breadth  being  only 
-iVim  of  ^^  length.     The  fii^t  was  arched  and  dome-like,  and  the  contoUJij 
abuofit  seniicireulnr,  whilst  the  second  had  wwnpreiaed  and  wall- like  sides,! 
was  roofed  m  like  a  house.     The  occiput  of  the  second  was  remarkably  flat- 
tened, the  jaw  projected  very  far,  wnd  the  j>alate  was  very  long  and  brmul. 
Although  there  w^aa  a  great  deal  of  dissimilarity,  the  two  agreed   lu   cer^ 
tels  particidara.     The  length  of  the  basi-cranial  axis  was  nearly  the  fijime,  so 
that  it  may  be  conchided  that  the  length  of  the  axis  of  a  skull  has  no  neces- 
sary relation  to  it3  absohite  or  relative  breadth* 

7%^  An^lo'  in  the  Oohny  of  Victoria,  —  Three  yeais  ago  the  Acclimatlaa* 
tion  Bociety  of  this  colony  communicated  a  series  of  experiments  on  the 
subject  of  the  value  of  Angola  wool,  and  Imving  been  convinced  of  it«  coni- 
tnereia]  iraportanee,  they  proceeded  to  introduce  ninety*three  specimens.  The 
animaU  are  spreading  rapidly,  and  it  i^  thought  the  Angola  wool  will  have  aa 
high  a  value  as  the  Merino  wool  has  at  present. 

The    Aeclimaihittion  Soeidtj  of  Farm  haa  been  presented  by   General 

liQjet^cldiu,  of  TuniBf  with  a  magnificent  collection  of  animals.    The  serieoi 

eonsistii  of  a  litwn  of  the  deer  of  Barbarf,  thi>ee  goat*  to  supply  it  with  milk* 

six  gazelles,  a  fox,  a  jnckiil,  and  seveTul  birds^  amongst  which  may  be  named 

i  superb  ostrich,  a  bustard,  two  wild  pigeons,  three  falcons  trained  to  fly 

hares,  two  ajmrrowhawks  tmined  to  fly  at  fpmiJs,  an  eagle,  a  yeOow  vul- 

'  tore,  &C.     The  eagle  and  the  vulture  were  offered  to  the  Muijcum  of  NatumI 

HiBtory  in  the  name  of  His  Excellency  the  General  Khereddiii,     The  falcons 

Isparrowhawks  have  been  pkced  in  the  hands  of  M.  BaiT,  the  able  falconer 

Fi>f  M.  Alfred  WerU-,  of  llheims,  who  will  put  them  into  tniining,  dJid  1 
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their  capabilities  in  the  plains  of  the  Cainp  of  Chalons,  and  compare  their 
acquirements  with  the  birds  of  his  own  training. 

Simple  Net  for  the  Capture  of  Oceanic  AnimaU. — In  a  paper  read  before 
the  Microscopical  Society  of  London  on  the  £&ana  of  mid-ocean.  Major  S.  B. 
Owen  gives  the  following  directions  for  the  preparation  of  a  simple  fonn  of 
net  for  the  above  purpose,  and  which  may  be  rigged  out  at  a  few  howls' 
notice.  A  grummet  *  should  be  made  for  the  mouth,  to  which  three  oorcb 
may  be  attached  to  connect  it  with  the  towing-line  ;  that  line  should  be » 
good  stout  piece  of  stuff,  and  capable  of  bearing  a  great  strain.  To  the 
grummet  should  be  attached,  first,  a  bag,  the  upper  part  of  which  may  be 
made  of  a  thin  canvas,  the  lower  part  of  strong  jean,  ending  in  a  piece  of 
close  calico  or  linen  ;  the  bottom  must  be  left  open,  and  tied  round  with  » 
tape  when  used  :  this  will  be  found  convenient  for  taking  out  the  contents ; 
and  by  leaving  it  open  and  towing  it  so  for  a  short  time  it  can  be  thoroughlj 
washed.  Over  the  whole  an  outer  covering  of  the  strongest  sail-cloth  should 
be  put,  the  upper  part,  in  like  manner,  attached  to  the  gnunn^et,  the  lower 
pai*t  left  open,  and  a  portion  for  a  foot  or  eighteen  indies  of  the  seam  kft 
to  be  coarsely  laced  up  with  a  piece  of  cord,  the  same  being  done  for  the 
bottom  itself.  If  necessary,  a  third  covering  may  be  put  between  these  (d 
any  strong  but  rather  porous  material ;  but  this  in  its  turn  should  be  left 
open  at  the  bottom,  and  only  tied  when  required  for  use.  Its  length  should 
be  so  adjusted,  when  tied,  that  the  inner  lining  of  calico  may  rest  a$;aiBst 
it)  and  be  relieved  from  the  strain.  The  outer  sail-cloth  should,  in  like 
manner,  be  laced  up  to  receive  and  support  the  whole. 

Worh  about  to  be  published  by  the  Bay  Society. — From  the  Keport  of  the 
Kay  Society  for  the  present  year,  we  learn  that  the  next  work  to  be  issued  is 
a  tmnslation  of  Nitzsch's  ijnj>ortimt  treatise  on  Pteiylography,  edited  by  the 
distinjruishod  secretary  of  the  Zoological  Society,  Dr.  P.  L.  Sclater.  The 
Council  have  accepted  a  proposal  by  Mr.  W.  K.  Parker  for  a  work  "  On  the 
Stnioture  luul  Dovelopniont  of  the  Shoulder-girdle  and  the  Sternum  in  the 
Vortobmta  generally."  This,  which  will  be  illustrated  by  thirty  plates, 
iiniKTial  quarto,  will  be  a  very  valuable  contribution  to  science,  and  the 
C\>Miuntte<.^  of  the  Goveninient  Gnmt  Fund  of  the  Royal  Society  has  shown 
its  lii^h  opinion  of  the  proposed  work,  by  voting  £l(X)  in  aid  of  its  execution. 
Other  volumes  in  preparation  are  Messrs.  Alder  and  Hancock  on  the  *•  British 
Tunicate  ;''  Professor  AUman  on  the  "  British  Corynidae  ;"  Mr.  Bates  on  the 
**  Mantillas''  with  illustrations  by  Professor  Westwood ;  the  remaining  volumes 
of  a  complete  edition  of  the  works  of  the  late  Robert  Brown,  edited  by  J.  J. 
Bennett,  F.ItS. ;  ^lessrs.  Douglas  and  Scott  on  the  "  British  Hemipteia 
Houioptera  f  Dr.  Gaertner  on  **  Hybridism  in  Plants  "  (Bastarderzeugung\ 
tmnslatiHl  from  the  Gennan  by  W.  Carruthers,  F.L.S. ;  Dr.  M*Intosh  on  the 
**  British  Annelids  ;"  Dr.  Masters  on  "  Vegetable  Teratology  f  Mr.  Andrew 
Murray  on  the  "  C^onifertV  ;**  and  a  Synopsis  of  the  Fauna  and  Flora  of 
Piilestine,  by  the  Rev.  H.  B.  Tristram,  F.L,S. 

The  limin  of  Fi^u^.  —  On  this  important  branch  of  comparative  anatomy 


•  Major  Owen  states  that  any  nautical  friend  will  explain  to  the  reader 
the  nature  of  a  gnunmet. 
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aoa  elabornt'e  paper  haa  been  pnbliahed  bjr  Mr.  HoUard,  who  haa  traced  out  the 
taremt  homologies  between  the  briEiina  of  fisbea  find  mniiiiiuds  ~  no  etisj 
tiiatt^r^  He  states  tliat  the  brain  of  Mhes  nmj  be  legaided  as  being  made  up 
of  three  ventricular  divkionsj  which  correspond  to  the  tbr©e  primitive  cerebral 
Tedeles*  The  anterior  and  posterior  legions  become  divided  into  two  distinct 
sections.  The  iuferiority  in  the  cerebral  orgunimtion  of  the  fish  haa  reference 
to  tbe  posterior  sections^  the  mittdle  cerebruni  or  DUcleuSf  and  the  anterior 
biaiii  or  the  hemisphere.  The  middle  or  '*  intermediate  "  brain  corresponds 
to  the  fiindamental  part  of  the  nucleus  of  the  cerebrum*  The  inferior  lobea 
ooireflpond  to  the  corpora  striata.  The  anterior  lobe  of  the  brain  of  fishes 
coiresponds  to  that  portion  of  tbe  hemlspbere»  ^hicb  is  nearest  the  corpora 
ttriata.  The  plates  which  accompany  Mr.  HoUarda  pLiper  demonjitrate  the 
abore  conclusions  clearly. — Vide  Robins'  Journal  <f«  rAnatryifniet  No,  3^ 

MUamoTphxnes  of  the  Nenmtoid  Worms,^MM.  Van  Beneden  andLeudcart} 
two  of  the  most  distinguished  hehninthologists  of  Europe,  have  been  making 
a  series  of  researches  upon  the  development-hiistorf  of  the  nematoid  worms ; 
and  In  a  memoir  presented  to  the  Belgian  Academy  of  Scieoces,  they  have 
annonnced  lioine  startling  conclusions  at  which  they  have  arrived.  It  seems, 
from  their  in7eitiga.tions,  that  many  of  the  neinatoidiB  undergo  several 
diitlinct  changes  of  foim,  which  are  a3»e>ciated  by  a  change  in' the  "  hoHt"  in 
which  they  live,  or  In  the  conditionii  under  which  thej  exist.  There  appeara 
to  be  a  very  decided  relationship  between  the  Ascarides  and  the  genus  Ox:yuris. 
It  is  alleged  that  the  AsmHs  nigrovtnosa  of  the  frog  acquire  ita  full  sexual 
development  after  it  has  left  this  animal  and  haa  taken  up  bis  abode  m  a 
moist  soil.    Whilst  in  its  parasitic  forni^  the  male  sex  is  the  only  one  that 

■^f  been  observed.     Both  males  and  females  appear  when  it  becomes  resident 

^^Hie  aoiL— 'Vide  L^huiUtut,  August  lat. 

Th€  DmoH  of  the  Bilk-ioomi. — M.  A,  B^champ^a  experiments  and  observa- 
tions on  this  point  are  of  interest.  He  states  that  the  diieaie  known  as 
pchrin4^  is  due  to  the  presence  in  the  tissues  of  the  animal  of  a  number  of 
dark  vibmtde  corpuscles.  Tlie  malady,  be  says,  is  not  constitutional,  it  is 
pamaitic.  The  vibratile  corpuaclea  are  only  a  pathognomonic  aignj  and  are  a 
pathologic  condition.  The  corpuscles  are  the  producing  cause  of  the  aifection, 
M.  B^hamp  states,  that  when  the  black  spots  with  which  the  affected  silk 
are  covered,  are  washed  or  brushed,  numbers  of  those  vibratile  cor- 

lei  ^6  found.     He  formulates  the  following  conclusions  ^—{1)  The  cor- 

pisclea  are  situate  on  the  external  Btu£ioe  of  the  egg  j  the  more  the  ktter  Is 
washed,  the  leas  the  quantity  of  corpusdefl  becomes,  (3)  Larvce,  which  have  juat 
left  the  ^5g,  may  contain  theae  corpuscJea  ;  but  washing  removes  them.  (3) 
The  krvjB  spotted  with  pebrine  may  have  no  corpuscles  in  their  tissue,  although 
a  washing  may  discover  sevend  of  them  on  the  outer  surface.  (4)  Even  in 
larvae  in  which  there  are  no  spots,  there  may  be  the  characteristic  corpuscles  of 
pebrine  on  the  surface,  hut  none  in  the  tissues.  Hence,  says  M.  Bt^duimp, 
the  malady  is  one  derived  from  without ;  it  is  not  like  the  corpuscles  of  pus, 
cancer,  or  tubercle,  but  is,  in  fact,  a  vegetable  cellule.— Vide  Coinjttci  Etiidui^ 
Angnst  I3th. 

The  Sarcodie  Tmtt€  qf  fc  %an^e; — It  is  generally  stated,  say  a  M.  Grave, 
in  a  paper  read  before  the  French  Academy,  on  the  9th  of  July,  that  the 
soft  tissue  of  the  sponge  is  a  gelatinoua  amorphouji  mass.    But  fur  frti 
VOL.  V, — KO.  XKl.  Z^ 
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being  so,  it  is  composed  of  three  perfectly  distinct  layers,  possibly  of  four 
strata  even.  The  first,  the  epidermic  layer,  is  homogeneous,  thin,  transpa- 
rent, and  is  composed  of  cells  of  a  slightly  yellow  colour,  and  of  extremelj 
small  size.  It  is  well  characterized  by  the  absence  of  tricuspid  spicules,  and 
especially  by  the  presence  of  irregularly-oval  or  circular  yacuoles,  more  or  less 
numerous,  and  which  play  the  part  of  stomata,  probably  facilitating  the 
absorption  of  nutritive  liquids  by  the  iarcommie.  The  second,  or  mediam 
layer,  is  sensibly  thicker  than  the  former.  It  is  formed  of  yeUow  ceUs, 
arranged  so  as  to  have  a  number  of  irregularly-traced  spaces,  which  look  like 
canals  hollowed  out  of  the  substanoe  of  the  layer.  It  is  f\irther  cfaaiacterized 
by  the  presence  of  star-shaped  bodies,  sparingly  distributed,  and  of  three- 
pointed  spicules.  The  third,  which  is  the  deepest  layer,  is  delicate  in  snb- 
stance,  and  very  difficult  to  prepare  for  eicamination.  It  is  homogeneotu  ; 
formed  of  cells  (?).  It  is  devoid  of  stomata.  M.  Grave  thinks  that  the 
fourth  layer  is  placed  between  the  middle  and  deep  layers,  but  he  has  not 
yet  been  able  to  isolate  it  and  study  its  minute  characters. 

Zoological  Section  of  (he  French  Aeademy,—The  place  of  eoirespoodent 
in  the  zoological  section,  lately  held  by  M.  Leon  Dufour,  has  been  given  to 
M.  Van  Baneden,  the  Belgian  naturalist  The  thirty-five  votes  were  divided 
as  follows  : — ^For  Van  Beneden  thirty-two,  for  Pictet  two,  for  Vogt  one. 
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